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preface; 

In sending you this, the Seventh Volume of the 
Transactions of the American Academy of Eailway 
Surgeons, we feel confident that a perusal of its contents 
will afford you much profit, and at the same time con- 
vince you that the Academy is earnestly striving to 
rcc^lize its aspirations, and that its efforts are crowned 
with a goodly measure of success. 

The Session just closed was one of continued interest 
and enthusiasm, exhibiting a determination on the part 
of the Fellows present to persist in the Academy and 
its task till all interested in similar work are fully 
convinced that the work of the Academy is of a high 
character and worthy the aid and support of all active 
railway surgeons. 

Hoping and believing that the papers presented 

herein will receive a careful reading, we feel confident 

that all candid and just criticisms will sustain us in 

our conclusions. 

The Editor. 

8766,'3 
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The competitions of modern life have become so 
keen, the requirements so great, the necessities and 
emergencies so urgent, that an organization, as is yours, 
under the old-time maxim — "in union there is strength" 
— greatly assists in eijuipping each of its members in 
dir<'Cting the most scientific inquiry and philosophic 
research in solving quickest, the most intricate or com- 
plicatt.'d conditions present, and aided by the most ad- 
vanced appliances for physiological, anatomical and 
chemical work, to ai)ply the remedies, most skilfully 
and effectively for the cure, eradication of disease and 
th(? restoration of the injured. The science of medicine 
is the theory of diseases and of remedies. 

Tlie industrious, faithful, conscientious and valorous 
of your profession are as intrepid soldiers, always on 
du^v, who vigilantly guard, defend and munificently 
fjrevent sickness, relieve suffering, restore health, and 
cleanse, cure and heal from disease and injury. 

It should not be expected that a layman could imparl 
knowledge of value to the members of a distinguished 
and trained body of surgeons; that a railway lawyer, 
who habitually looks at results to be obtained from exact 
remedies in judicature to be applied, more than at 
existing, oftentimes empirical, conditions, injuries re- 
ceived, methods and appliances to be used, and experi- 
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m^nfA anri tnratriHTitH to ho nuu\o — tlio most al)sorl)ing 
and ^tn^OArtin^ thought of thf surpM)n — could contribute 
information of value 

fn thfj tn?atmcTit of my subjoct. for the wider and 
UitU*T b^nfffitn we hope to derive therefrom, I have 
thought Un^t to embrace, piThaps improperly under the 
h#!ad of ^'Th^jrafM'UticH'* tiie operative branch of medi- 
fnn^% or that part of the medical art which is conct^ned 
with thf^ ffmrioval of injured parts or or^jans, or with 
thf! hf^alin^ of lewionH by nutans of operations on the 
fmrt^ aff^^cted. While the skilled surgeon may regard 
m^!dicine and Hurgery as distinct, as do the judge and 
i)w chan<!ellor, law and equity, and thus travel in 
jw»paratf! avemies of thought, in contemplating surgical 
and medical clinics, y(»t fortunately the progress of the 
Wfience of medicine, as of law and equity, has both ex- 
tiTnded the domain of surgery, and made the relation 
Mween it and medi<'ine more intimate, and instead 
of a Hcpa ration and an estrangement, they have l)een 
hound in cloncr union, each for the good of the other. 

Surgery in its simplest forms is as old as human 
needs, Skill in the stanchiiig of blood, the extraction 
of arn»WH, tln' binding up of wounds, the drt^ssing of 
fracl tired bones by splints, togt^ther with an instinctive 
faith in the healing power of the injunnl parts, has Uvn 
c(»mrnon to men eviM'ywhen*. It diH»s uox matter now 
whether the (I reeks got their tirst knowledge from the 
Egyptians or the Hindus tii-si knew how and taught 
the Kgyptians, who in\parted the scienw ti^ the iirtvks, 
or from other sources lu^foi^t* or after the campaigns of 
Ah^vander the (Jreat. 

Of whatever prv\iiress had Uvn tluMvt*>fore made, two 
things havi^ given surgical knowledge and skill within 
the past seve!\ty-!lve years, a charav»ter of scientitio or 
positive cumulativeiu^ss and wide ditTusion thnnigh all 
ranks of the profession: The luie was the foundiuir of 
sc!u>ols v»f anatomy and surgical pathology, and the 
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other the method of clinical teaching, exemplified in 
its highest form of constant reference to principles. 
In surgical pathology the discoveries and doctrines dur- 
ing this period were greater in scientific value than those 
of any antecedent period; it would be unprofitable to 
attempt any enumeration of them, or of their authors. 

The nineteenth century will ever be conspicuous, in 
the annals of surgery, as that in which the inestimable 
boon of anesthetics was conferred upon mankind, by 
which not only has pain in surgery been abolished, but 
the extent of its operative department immensely en- 
larged. Of no less importance has been the discovery 
of the relation of micro-organisms to putrefaction and 
to infectious diseases, and the consequent introduction 
of the antiseptic method of treating wounds. A scarcely 
less noticeable feature of this epoch has been the appli- 
cation of the rules of hygiene to the construction and 
management of hospitals, by which the general health 
of the patients has been much benefited, and the mor- 
tality reduced. The operative skill of the surgeon has 
kept pace with the increased precision in physiological 
knowledge, and surgical operations are now performed 
on many parts of the body, which not long ago would 
have been deemed certain death to the patient. Dis- 
eased conditions are now treated with a boldness and 
success which a few years ago seemed impossible. 

Science, ever active, never resting, imperturable and 
inexorable, has made rapid strides, and, after a valorous 
struggle, finally demonstrated that the theory that fer- 
mentation was due to the gases of the air has become 
untenable. Organic fluids which had been sterilized, 
could be preserved for an indefinite time in the presence 
of air which had been previously heated. It was also 
shown that no gas, per se, had any power of causing 
fermentation. Pure ozone exhalations from putrefying 
material could be brought into contact with organic 
fluids and substances without setting up any fermenta- 
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tive changes in them. The cause of fennentation was 
certainly not the gases in the air; it was some thing 
floating in the air, but removable from it by mechanical 
methods and destructive by various chemical agencies. 
It was thus evident that excluding merely the gases of 
the air from wounds was not the cause of putrefaction 
in the discharges in wounds, and was not even an essen- 
tial condition of that change, and that their exclusion, 
therefore, even if thoroughly eifective, did not imply 
the exclusion of the cause of fermentation, or indtH?d 
its arrest in any way. It was thus established that the 
fermentation was due to the entrance of foreign sub- 
stances or dust from the outer world, and not the action 
of gases in the air or any changes inherent in the fluids 
or substances. These facts were being gradually accu- 
mulated, which tended to show that unboiled organic 
materials, among which are to be reckoned the dis- 
charges from wounds, obeyed the same law. These 
invetsigations were being conducted by the best scien- 
tists of their time for a considerable period, and as a 
result of it. it became clear that fermentation was due 
to the fermentescible substances of particles from the 
outer world, and that these particles were destructible 
by heat and chemical agencies. A possibility of pre- 
venting fermentation in the discharge of wounds was 
opened up, and it was this idea that Lister seized on, 
and which led to such fruitful results. A vast number 
of observations and experiments had shown that there 
was an intimate relationship between fermentation in 
wounds and the constitutional disturbances so apt to 
follow them, a relation to some extent of cause and 
effect, and it was therefore reasoned that if the occur- 
rence of these changes could be prevented, vast advance 
would be made toward the abolition of the so-called 
"septic diseases." The purpose, therefore, sought was to 
destroy the fermenting power of these particles before 
they reached the wound, and thus at once place the 
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patient out of danger from any of the consequences 
which are supposed to be connected with the putrid and 
fermenting state of the discharges. 

If the conclusion thus reached was true, that the 
causes of fermentation are particles brought into con- 
tact with the wounds from the outer world, and that 
these particles are destructible by various chemical 
means, yet it has been of importance to ascertain more 
definitely what is the nature of these particles, and this 
knowledge opened up a wider meaning to the subject 
than had been before contemplated. It had been known 
for a long time that in all fermenting liquids, low forms 
of vegetable life were present, forms which were in- 
cluded in the class termed "schizomycetes,^^ or more 
popularly known as ^^bacteria." It had also been amply 
demonstrated that these micro-organisms did not arise 
de novo in these materials, and were not indigenous 
to the injured part, but that they were always derived 
from the parent. It had also been shown that they 
enter fluids and tissues from the outer world, being 
present as particles in suspension, in air, in water, etc., 
or being deposited as dust on surrounding objects. It 
was also demonstrated, and hence believed, that they 
must acquire materials for their growth from the sub- 
stances in which they grow; that they must breathe, 
be nourished, build up and renew their protoplasm, and 
excrete waste products. It was then, whether falsely 
or truly, reasoned that the material which serves them 
for food must undergo a change as the result of their 
growth, and since the result of the growth of individual 
cells in the complex animal organism in the formation 
from the blood of certain definite substances, there is 
nothing unreasonable in supposing that the result of 
the growth of cells floating free in a fluid would be the 
formation of certain definite substances, varying accord- 
ing to the nature and function of the cells. It will thus 
be seen that these substances, formed by these particles 
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ol dust, would undergo a constant and definite series 
of changes, and bv reason of their conjunction with a 
wo^nid they would either produce fermentation or, in 
any event, encourage it. Where foreign substances or 
particles united with the wound, producing micro- 
organisms, causing fermentation, in effect being one 
£rd the same, whether the particles gave rise to micro- 
organism or fermentation, the same vital phenomenon 
existed, and with the existence of such fermentation, 
a worse condition was thus probably found by the 
presence of bacteria and the feeding ground of produc- 
tive causes thus afforded by the wound than the wound 
itself. 

Confronted by these conditions, and that the presence 
of bacteria, or bacilli, was the agency which prevented 
the healing processes of wounds, and because of their 
presence made particularly fruitless the force and skill 
of the surgeon, or that because of their presence the 
fermentation of the discharges of wounds was due to 
the growth in them of micro-organisms, which came 
fiom foreign substances or particles in the form of 
dust, surgery was confronted with the proposition how 
best to prevent the presence in the wound of any form 
of micrococci, or if present, their exclusion, but by 
preventing their entrance by neutralizing their power 
afterward. 

Science again intervened, and as a result surgery 
took a long stride forward, and we have what is known 
as "antiseptic and aseptic surgery,^^ one of the greatest 
remedies the world has ever known, and that relegated 
forever the bread and milk poultice and kindred mis- 
takes in treating incised and lacerated or open wounds 
to oblivion. Until its champions convinced the ad- 
herents of the divided views that they were mistaken 
in their positions, which so long had been advocated 
by them, that fermentation was due to the action of the 
gases of the air, and particularly to the oxygen, on the 
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discharges,, or that fermentation was a spontaneous 
alteration occurring in organic fluids after their exit 
from the tissues and vessels, and that it was a necessary 
consequence of loss of vitality, there was not much hope 
of eradicating putrefaction in wounds and its conse- 
quent evils. The scientist recognized that in destroying 
and preventing the presence and growth and fermenting 
power of the micro-organism in the wound, that he 
could not introduce and use agencies which would at 
the same time be hurtful to the wound. Various meth- 
ods and remedies, somewhat experimental in their use, 
were employed. 

Science produces most lasting beneficial results, 
chiefly due to the principles announced, as the cause 
of fermentation in wounds and the methods of prevent- 
ing or treating wounds antiseptically, and the methods 
under which wounds may be brought into an aseptic 
state. A number of radical changes became necessary 
to produce lasting or valuable results. For example, 
in railway service, an operating employee, whether he 
he, working when injured, upon the track, on the train, 
in the shops, at the docks, or in the coal mines of the 
company, of necessity, is not free from an accumula- 
tion of dust and smudge, communicated to him from 
the work in which he is engaged. Suddenly he is over- 
taken and rendered perhaps unconscious by a serious 
injury, of such a character that his life may be in immi- 
nent peril, or that his limbs are mangled, lacerated or 
crushed to the degree that the greatest skill of past ex- 
perience has to be applied at the earliest possible moment 
to preserve life or save the injured part. The injured 
person may be at a distant point from the surgeon, and 
before he can be reached or be brought where treatment 
can be administered, where his wounds can be cleansed 
and dressed, putrefaction or fermentation has set in. 
For the successful treatment of cases of this character, 
it is essential that the utmost care must be taken, not 
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only for the eradication and destruction ot* micro- 
organisms, but not to introduce any septic dust even 
through water or the less conducting channel of the air. 

Whether the germ theory and its treatment, now so 
popular and well established with the surgical world, 
is right or wrong, whether in truth the discoverers of 
bacilli found potential destructive forces, the presence 
of which are antagonistic to the successful treatment or 
cure, or whether it is when treating under the micro- 
scope, and thus finding that with all animal nature there 
are simply distinct conglomerated masses of writhing 
protoplasmic bodies of microbian cells, that in cleansing 
the patient's wound, the purification of the air, the 
sterilization of the hands and forearms of the surgeon, 
his instruments, the applications, the dressings and 
medicines he may use. whether the philosophy of 
Pasteur and Lister, or their disciples, show in the prog- 
ress of time to be inherently false, or not, the one great 
habit and desideratum of every surgeon, who is consci- 
entious and faithful in the discharge of his duties as 
such, will have been acquired, in that cleanliness to 
the last degree will have become an inherent, undevi- 
atiug, first written law of the treatment of wounds irre- 
spective of what remedy may be applied for the healing 
of them. 

For all past ages the members of your profession have 
administered to man as a distinct animal. I. in my 
childhood, was taught that in the creation of man there 
was breathed into him the breath of life, and he became 
a living soul; that he was the most highly organized 
member of the animal world; that from mental and 
physical endowments, he was far above the highest 
quadrumana; that even the characters by which he is 
anatomically separated from the highest apes form a 
very distinct and appreciable series. Geologic history 
made him a struggling inhabitant of this sphere long 
before the time sacred and profane history teaches and 
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placed him along with the post-pliocene deposits in 
conjunction with existing species of shells and extinct 
species of mammals. 

Darwin taught us that man descended directly from an 
extinct form of anthropoid ape, with a tail and pointed 
ears ; Wallace, that of the original unity of man, as the 
head and culminating point of the grand series of 
organic nature, but in some degree a new and distinct 
order of being for a special purpose and guided by a 
superior intelligence in a definite direction. Carl Vogt 
holds a plurality of the race, adopts Darwin^s idea of 
natural selection accounting for the origin and endow- 
ments of man, but rejects the idea of the higher con- 
trolling intelligence. Mivart propounds a theory of a 
natural evolution of man as to his body, combined with 
a supernatural creation as to his soul. Charcot has said 
that men who, through scientific research or special 
genius, achieve great distinction are insane. 

It gives me untold pleasure in addressing so distin- 
g-^aished and attentive an audience of lunatics, to express 
my faith in the progress and rapid advancement scien- 
tific research may conduct you, and that ere long your 
settled conviction may be, as is now seriously contended 
by a few scientists, that the human body is not as we 
used to think, a single animal, but is actually made up 
something like ten millions of millions of animals, all 
welded together and helping each other to live. In other 
words, our bodies are composed of myriads of little 
masses of protoplasm, called "cells," each having a 
distinct and independent life of its own. These cells 
are really very similar to the tiny little animaculge that 
one finds in ponds and in every pool of stagnant water. 
If we place one of them under a microscope, we shall 
see that it is a little mass of "jelly,'' which is continually 
sending out feelers for food, and if it meets with a par- 
ticle of anything, it engulfs it. We learn that in the 
human body the masses of jelly are each surrounded 
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by a djense enveloi)e, so that they have no power to put 
out feelers. We are told that they are of different 
shapes in the muscles, lungs, liver, intestines, brain 
and elsewhere, and each does a certain part of the body's 
work, or economy, that is to say, there is a division of 
labor; that the blood brings them all food, and, curi- 
ously, the blood contains a number of the animalculae 
found in ponds, which forage for themselves. Too, we 
are told that every one of these cells is a living animal. 
But, the fat and bone of the body contain none of them, 
for these are really lifeless substances, on the former of 
which they feed. On the other hand, the muscles, 
nerves, heart, lungs, skin and every living part consist 
entirely of them. A noted analyst makes this unique 
poetic summary of the subject of your life study : 

"What is man but protoplasm ! 

Poor blind worm; 
A kind of cell that's got a spasm, 

Poor blind worm; 
A particle co-ordinate. 
Sprung from an inorganic state, 
A heterogeneous reprobate, 

Poor blind worm." 

"An incoherent organism, 

Poor blind worm; 
One wonders why the Lord has 'riz' him, 

Poor blind worm; 
A functionless phenomenon, 
Sans differen-Shea-Sheon, 
Unspecialized, inert, undone. 

Poor blind worm." 

"A megatheric parasite; 

Poor blind worm; 
Mere microbe of a Zo-ophyte, 

Poor blind worm ; 
His liver is morbiliouy, 
Amorphosis c(3mmands him cuss — 
A mad, morebose homunculus, 

Poor blind worm.'' 
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"Vain, absolute, subjective Me, 

Poor blind worm; 
Obnoxious object — that is Thee, 

Poor blind worm; 
With organisms microbe-crammed 
And boojum cell with snarks all jammed, 
I guess we can't help being damned. 

Poor blind worms." 

"But Particle of the Great All, 

Poor blind worm; 
Rally at Stetson's trombone call, 

Poor blind worm^ 
Homologafe her eunomy, 
And eveleot collectively; 
Then Man thou shalt no longer be 

A poor blind worm." 

Are we then at the threshold of a still greater dis- 
covery, in the development of baeteriologie technique? 

Will you. as your improvements in the methods of 
research and your knowledge relating to the bacteria, 
stimulated by the controversy relating to spontaneous 
generation and by demonstration that various processes 
of fermentation and putrefaction are due to micro- 
organisms while you now differentiate a number of 
species, and generally recognized as vegetable infusoria 
or unicellular animal organisms — make the further dis- 
covery that man's physical basis of life is a composed 
chromogeous, a micro-organism, indigenous, and that 
the most poisonous, destructive and deadly agencies 
exist between the various organisms, and that your 
greater work of further developed antiseptic methods 
of treatment is yet to be done in separating the two 
organisms in preventing the invasion and destroying of 
the one, and preserving and stimulating the other? 

Within recent years a substantial advance has been 
made from a scientific view in surgery, due to increased 
precision in physiologic knowledge and careful study 
of the relation of organisms to various diseased con- 
ditions. With this progress, operative skill in many 
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(lin'(?tioiiH pR'vioutily unthought of ha.- kept pac*. The 
ex p(?ri mental phvhiolo^i&t ha» done hi^ jiart : the clinical 
obHijrver is now doing lii.*. Of first imjKirtanee in this 
advance iH the Hurgery of the aMominal cavity. Pre- 
viouHly. tlie f)eritoneum wa^ considered a closed book to 
the ojK»rator. Joints, Uh), are now freely operated on, 
and if in a state of inflammation, of>ened and relieved. 
Inflammatory process subsides, relief comes, the joint 
recovers. While greater latitude has licen given to 
surgical interference with the different cavities of the 
body, operations upon the limbs are constantly growing 
less. Formerly, in the case of comiK)und fractures, 
amputations were almost universally made, now they 
am savr;d. 

The term "conservative surgery'' formerly had refer- 
enrje to the excision of a diseased joint instead of the 
amputation of the affected limb. It now has a wider 
Mignifi(;an(;<», and not only covers the different excisions 
which have taken the place of amputation, but also 
those (rases in which a limb is saved by careful anti- 
H(»pti(? manag(?ment after severe injury. The question 
of (ronsiderabli^ importance has confronted and does still 
(;on front the school of conservative surgery, perhaps due 
(jhiefly to the brilliancy of the results obtained by an 
antiH(»ptic wound treatment and the immunity which 
n^Hulied from tlu» prevention of blood-poisoning, whereby 
a limb was saved, when the wound was healed, and 
yet the limb was of no use, in short, in the way, an 
()l)stru(?tion to the pro])er activity of the management of 
the body. 1 do not believe that I am far out of the way 
to say that conservation in the treatment of an upper 
limb can not go too far, while in the case of a lower 
limb, it\ many instances, I believe the contrary to be 
true. linl(»ss the saved limb can assist in the perform- 
an<M» of its designed functions, and, if it be a lower limb, 
mu support, or contribute freely to the support of the 
weight of the body, it is far better to perform amputa- 
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tioH; because a satisfactory artificial substitute can be 
found to take the place of the lower extremity. Always 
in performing amputation on a limb, the least ampu- 
tation should be made in all cases commensurate with 
the part left, with the view of its future utility con- 
sidered. If a lower limb, every endeavor should be 
made to obtain a stump which will bear, in part at any 
rate, the weight of the patient's body. Amputation is 
now performed under the most thoughtful, steady and 
deliberate precision. This was not true until the intro- 
duction of anesthetics, before which the performance 
of an amputation had to be done in the shortest possible 
time to save the life of the patient. Amputation, under 
anesthetics, enables the surgeon to carefully shape the 
flaps that the resulting cicatrix will not be opposite 
the sawed, or severed, extremity of the bone. A good 
flap, as it is termed, is so essential that, in order to 
obtain it, the surgeon is justified in sacrificing to some 
extent the length of the limb, if by so doing he can leave 
a mobile and painless stump on which an artificial limb 
can be comfortably fitted. This is not of such vital 
importance for an upper limb. The pressure on the 
extremity is not so great, and the longer the stump, the 
more easily can an artificial substitute be fitted on. 

Improvements, too, have kept pace, so that in all 
cases for absorbable ligatures, catgut has taken the place 
of silk, thus saving the ulceration which used to be 
necessary, and which was a destructive process antag- 
onistic to rapid healing. 

Free drainage by India rubber and glass tubing, by 
absorbable tubes made of decalcified bone, by skeins of- 
catgut acting by capillarity, have done more than any- 
thing else to enable the surgeon to obtain his triple 
object : Painlessness, rapidity and safety in the healing 
of h wound. Laj^tly. the cleaV understanding of the 
'"aiitiseptic" treatment in its fullest meaning, the knowl- 
edge of the power which the unirritated and healthy 
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tiasues have as germicidal agents, and the introduction 
of various antiseptic substances, some of which destroy, 
some of which paralyze those lowly organisms whose 
power filled in an unhealthy tissue or injured part, is 
so great as to contribute toward the same great end. 
By these means operations are to a great extent relieved 
of their dangers; by anesthesia, which prevents pain 
and suffering, they are robbed of their terrors. 

Modern surgery has also achieved one of its most 
signal triumphs in connection with operations performed 
in those cavities of the body which are lined by synovial 
and serous membrane. The old-school surgeons did not 
dare to systematically attack the joints, the cranial, 
thoracic and abdominal cavities, but the surgeon of 
to-day performs the most daring operations here with 
confidence, and is rewarded with success, which at first 
sight appears to be almost marvelous. In the case of 
a penetrating abdominal wound, the healthy peritoneum 
is injured and sepsis gains entrance, and the fermenting 
exudate is resented by the organism. The peritoneum 
consists of a sheet of vascular, and is a huge lymphatic, . 
sac covered with epithelium and provided with stomata. 
It is easily injured and then rapid effusion ensues. Like 
most vascular structures it heals quickly with favorable 
surroundings, and the source of irritation having been 
removed, it speedily returns to the normal. In com- 
parison with the large absorbing surface, the injured 
portion is but small, and the effusion thrown out at 
the seat of the injury may readily be absorbed by the 
remainder of the sac. Confronted by such a wound, the 
injured parts must be preserved with strict asepsis, by 
thorough drainage, until such time when the peritoneum 
shall have recovered its full absorbing power and the 
excessive secretion has ceased, by careful sponging 
whereby the peritoneum is relieved, and the wound 
closed so that further sepsis is prevented and Nature 
can work out the result. The nursing of a wound or 
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an injury of this sort is, perhaps, of greater importance 
than the treatment of the surgeon. Every detail must 
be guarded with the utmost care, with the proper appli- 
cation of an antiseptic system, the most signal success 
is produced by means of antiseptics, the secure closing 
of the abdomen, the proper drainage — its necessity be- 
comes thus marked as experience grows — so that the 
abdominal wound requires from beginning to end the 
utmost care, and the specialist or the .skilled surgeon 
who reaches the highest standard of success is the one 
who combats the shock and who, through rapid, dexter- 
ous manipulation prevents hemorrhage, keeps the gen- 
eral bodily condition of the patient good, employs steril- 
ization, and from the beginning to the end prevents 
inaffective fever or septicemia. 

Warmth, stimulants, restoratives and saline trans- 
fusions should be freely administered, combined with 
absolute rest and quietude. If an extrusion of the con- 
tents is present, the organ or organs should be carefully 
inspected, cleansed and warmed; perfect drainage and 
the most careful treatment by antiseptic and steriliza- 
tion methods should be employed. 

Notwithstanding the vigilance of Congress and the 
various state legislatures, in taking a most advanced 
position (much of which has been experimental) in 
requiring railroads to place safety appliances on cars — 
in the use of air brakes, automatic couplers, grab irons, 
blocking of frogs, safety signals, which, with the various 
other methods the railroads have almost unanimously 
put into use, together with men of higher character and 
stricter discipline, the number of killed and injured 
employees steadily increases. The total number of 
persons killed during the year 1899, for example, was 
2210, and the number of employees injured was 34,92e3, 
showing thereby an increase in the number of employees 
killed of almost 13 per cent, over the previous year, and 
the increase of almost 10 per cent, in the number of 
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•.'iii]ii«M» »- iiijunil. It mav lie urp'<l thai thr liaMlity 
«»f a<-«-i<lfiit iiHp'a-rs as <1«m's tlw <lrn>iiy nf tratlic. 
\V)iat«*vi'r «xjMa!iation may Ix- ntlVnMl. wc arr only t-nn- 
••♦■rin-«l lit-n* in tin- (•nnclu>inn thai injuries hav«* iii- 
<:r»'aM'<l. 

Tin- aiiriiiioii nl' a >iir;rf<»n Iiavin^ hrrii hr<ni»xht to 
an injury. Ik- i> <M)ntrnnt<Ml alrn<)>t al\vjiy> hy a condititin 
oi -iifM-k or t()ilaj>.-<'. which <z:<'nci'ally siijMTvcncs. This 
i- not a situation wliicli alarms ihr cxpcrifni-cd sur^ruon. 
lit: limy havr hoth the .-hock or ci'lhipsi" and tho state 
of I'ainincss or >yncoj)c from h)ss of hlood. The* two 
conriitirMi> frcijucntly <liircr in dc^rci* only. In a shock, 
ill*- patient is pale, bathed in i-old, clammy j>ei*spirali(»n, 
witii a feeble pulse, iinal)le to make any exertion, can 
onlv be arr)ii>cd with ditliculty, complains of feelin*: cold. 
anr| may have a distinct chill. The first cvidemre of 
injf>rov«.iiient is when the pulse becomes stronger; ho 
al-o cr>mplain.- of the injury, and reaction becomes maiii- 
feri. W the impnjvement is only transitory, the patient 
wi!l -"iijk back a;:ain into a drowsy condition, which 
frerjuently ends in death. In severe cases there may 
be no react ir;ii. and with the continued weakening he 
di'-. In -ynrrrjpe from mental emotion, the weakened 
lifr-.n can not drive a >unicient (|iiantity of blood to the 
brain. After the proper but sinrple treatment, the 
in.-c]i.*ibility p.i--e^ away and the patient is (piickly 
rc-torer] to coji.*ciMi:>ne-s. 

An iinjiortant t'cMiure of railway surgery — and in a 
'^(KiiWy per cent, a mori* >erious dilliculty — confronts 
the -ur;/eo]i in the case (d' hemorrhage. Frec[uently in 
seven- accident-, and many aside from the hemorrhage 
are tlJenl^elve* uui nip(»rt a ut , bleeding may (piickly eaiise 
death. For e.xiiinjde: A blood-vessel is torn or cut across, 
liie bloorj within it escapes, either externally onto the 
clothes or ground, aw in a case of subcutaneous injnry. 
into the tis>ues, giving rise to "ecchymosis." The im- 
portant feature then is to arrest the hemorrhage, either 
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by Nature's effort or by the adoption of artificial means. 
There is always danger with an arrest of hemorrhage, 
that the hearths action may recover its power and the 
bleeding re-commence. Hemorrhages generally occur 
at the time of the injury, are reactionary, or within 
twelve hours of the accident, or at a later period caused 
usually by unhealthy processes attacking the wound and 
giving rise to ulceration of the coats of the blood-vessels. 
Sometimes, in cases of severe hemorrhages, it is necessary 
to supply it from a healthy person, and introduce into 
the circulation, fluid blood which will give the heart 
something to act upon. To prevent coagulation of the 
blood in such cases, all that is necessary is to introduce 
an aseptic neutral fluid, at the temperature of the body, 
which has no tendency to cause coagulation of the blood 
with which it mixes. It may be a saline solution, or 
blood drained from another, mixed with a solution of 
phosphate of soda. I mention these two because of their 
being ready and simple remedies in cases of extreme 
emergency. The point in treating contused wounds is 
always to prevent ecchymosis and hasten the absorption 
of the effused blood after it has escaped into the tissues. 
Accurate pressure fulfils these ends more perfectly than 
the commoner application of cold. 

Since the beginning of the operations of railways, rail- 
way injuries, relatively, as the volume of business has 
increased, have grown in frequency. TJie injuries thus 
inflicted, because of the ponderous and dangerous ma- 
chinery required in the operation of railways, are of 
greater severity, more appalling, and in consequence 
require greater skill and attention, than those inflicted 
through other agencies, which are generally more mod- 
erate and superficial. In the majority of cases the in- 
jury is inflicted by a driving force, such as a car or 
engine; and generally, because it is between a moving 
force and another of equal or greater weight, standing 
or also moving. The treatment of injuries thus inflicted 



itMirIi** IIm' lU'i't'nnWy f<;r M|M*(ial consi^liTation of the 
woiiimIn rtu't'is'i'd in mil way work. Diu* to the special 
iikill. hiM'iniw of llii' lHrK<* practice of tho»*<» who. through- 
mi I llin roll fit rv, an* drHi^iiatcil as **railway surgeons," 
a niurlioil (ifrrrnHf in notiMi in thosr who have lost limbs, 
or IiiiihIh. or fiM»l, in ronHrijiirncc My observation and 
o\|uMMiMH'n huvi' laughl inc that a considerable period 
of time milHt elapse before the surgeon produces the 
hent h»KullM, ami tbat be sball have passed through a 
period of myHtieinm and of an eidarged experience for 
tbe be«t appreeintion of tlu» gravity and proper method 
of treatment For (»\ample a tireman, brakemaii or 
n\\H\'bman ?«uddenl\ met»ts with a serious injury, as, 
for \n''tan\e» the erushing or mangling of a hand or 
i\\\\[ Uefoh^ ti\e Mirueon can ivacli liim, or he the sur- 
jjx^NVhx \{ \^ ne\'e?i>ar\ for one lU* the other, or both, to 
hiU\^l a xHvn^iderable di>t{nuv, Tlte employee, because 
svtl' <hc \horax tor of h>^ work. UvauM^ of the circumstances 
H^^\N>cv whuh h\^ \>HtM\cd lu^ u^jurv i> Ivgrimed and 
>^iU\ X S\^ \\xMn\d \^ ?\HctI vx'.tV, K^vv^.ers, log^nher, per- 
1n.^\*v^v wu)^ *i^>\'^HO xxr xx'/,\ >u;w:-r\\\ av.-'^ -las f-^r ^^-^me 
V'!\<0\ x^*' Vt^uc ^sv^,\ ^,»,^ v>>v,»;iv; \x '/,'". 'm:^^:: ^v.> iSy r\^a>«>n 
>\^ vvs,\s\ xvM^>^,-;^,u\v.^ xU^'/^'*\^ ^ .^r. :r\\:;:i v.:l\, :*> em- 
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of the case into a most favorable channel. He admin- 
isters, if necessary, the most modern anesthetics, treats 
the wound locally with the most effective antiseptics, 
and the patient and the wound with the best possible 
sterilized clothing, bandages and dressings, through ster- 
ilized instruments and such restoratives as are de- 
manded, and, if the man is able, he is taken to a hos- 
pital to be there cared for. or if not, then properly 
cared for where he is, and all the sufferings and effects 
of transportation are avoided until he is in a condition 
to withstand them. 

The great frequency with which railway accidents 
are the subjects of judicial investigation give to the 
jurisprudence of railway surgery an importance second 
only to the treatment of the injuries. The surgeon 
should from the beginning maintain that strict neu- 
trality between his patient and the railway company 
in whose employ or on whose premises he got hurt. 
The surgeon should make a thorough observation of 
the exact conditions surrounding the individual when 
first seen, of the nature of his wounds, if visible, to 
obtain, verify if possible, and record then the account 
as to how the accident occurred, and keep accurate notes 
of the progress of the case from the day of the injury 
to its termination. During the period of treatment, 
the surgeon should faithfully discharge his obligations 
to his patient, and if he is also the surgeon of the com- 
pany, he should not show any partiality to either of his 
obligations. If he makes sure of his prognosis and treat- 
ment, there are many instances where it is of the utmost 
importance to the surgeon to have corroborated his 
diagnosis, so that he will be fortified in his position, 
for which he may at a later day be taken severely to 
task. You are experienced and familiar with the im- 
portance of the remedies and manner of treatment of 
obscure injuries in order to make sure of their identity, 
and the preparation, from careful examinations, before 
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M<lviHiii^ that a suit could or could not be sus- 
tained. 

No |)liahc of railway surpTv is more important to the 
railway company than the care that should bo taken 
by the Hurp'on who has charge of the injured person. 
It in extremely essential that the injured person's state- 
ments should be taken as to the nature of the injury, 
or its pro^niosis, for the reason that at a later time the 
case nuiy have assununl an entirely ditTerent aspect, 
and it nuiy he awkward to be ci>nfronted in a court of 
law with a dia^'nosis or pro^rnosis hastily made at the 
lie^inning id' the case, and which because of its incom- 
pleteness or faidty statements may prejudiw or carry 
i»rroneous conclusions. Jurisprudence in railway sur- 
gery, nu'cting as it does with the conditions presented 
at (Ijc tin^e of the acciilent, thenceft>rward to the final 
o\itcome of the injury, is of that constHpienct* to both 
tl\e injurtnl and the railway company, that every possible 
sourn* of evidence surrvmnding the caust* and eifeot 
should U' pnulucevl. 

The earnest attention of \\w surgeon to the obscure 
points atui fealuivs which nmy develop serious lesions 
shoidd Iv constantly dirwltnl. luiided by his knowl- 
evlge of anatom\, physioloiry* and the functions of the 
UkKx couplevl with his exjvriemr in nervous disorders 
anvl ^vara lytic conditions, he should Iv [uiinsraking in 
carr\in^ out e\ery test and means at his dis^K^sal for 
the vvmpleuvm v>f a ^K^ilixe diairno^is. 

It the surg^vn has Uvu ihorvnigii in the uuuiaiirement 
of his [.^iitieutV iuj unes, he thereby lias obtained a 
k tK* v^ ! <:\l^e 1 I b. c t r ue vv tui 1 1 iv^ 1 1 or a r^a i rs. s»>^ : ha t it 
\vi*' Iv ittii.vssible to \%eaker. his iwirioi!. >>.ou!«.l the 
p<ii:ci»i Ivvvrtv a >.:\^ui*t a.iiair.st rite nif.wa\ o':*^i\itiv. 

I'.' '.'K* yia'.'*i:tf -.> -fade :o suoti::: :o a iv~s«;r.a- i \atn- 
.ria: :ei». *: ^'.V. bu: corrv^borate all ::u: b.as Ix*.:: c!a'.iued 
and 'sesf.'ied :e. The rv;'sul:s v.-att uot oitly r^r.-ev.-: jrrv^t 
cD^du oa :qw s^c^^a ia ^i^Ui^adsUKV^ but b*r oi the 
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utmost satisfaction to the railway company, and in up- 
holding and strengthening the ends of justice. 

There should be, and doubtless will be, introduced 
into railway surgery, in a permanent form, a periodical 
physical examination of all employees of the operative 
department, so thorough in its method that the service 
will be thereby raised to a higher standard of efficiency. 
Under the present system of an examination of an 
employee before employment, but never afterward, as 
time goes on, his functions and capabilities wear out 
and depreciate, and the service thereby is rendered less 
efficient, and an inequality in the physical and mental 
capacity of an employee becomes so marked that the 
railway company is constantly confronted with injuries 
of a serious financial consequence to it, because of the 
inability of the faithful but worn-out employee who, 
through long tenure of. service, frail constitution, weak- 
ened physical organization, due oftentimes to improper 
care, dissipation or hard service, is rendered inefficient, 
and the safety of other employees is thereby endangered, 
the security of the public is jeopardized, and the prop- 
erty of the shippers and the company is imperiled. If 
an employee had to undergo a re-examination at a period 
of every one, two or three years, not too severe but com- 
patible with the best physical qualities and operative 
capabilities consistent with the duties he was required 
to perform, the influence and effect would be so good 
on railway operating departments in their organization 
and their future results, that the remedies thus applied 
would be of inestimable value to the railway company 
and its patrons. This remedy can be made successful 
and of the highest character only through the efficiency 
of surgeons. A railway surgeon can through this channel 
make himself more waluable to the railway company, 
and better subserve the interests of his country through 
his profession than in almost any other position. 

One of the serious problems now experienced by a 
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railway company is that an employee, who having been 
in its service irom ten to forty years, suddenly is over- 
taken with a grave misfortune, in which he himself is 
very seriously injured, for example, a collision, the 
result of physical infirmity, failing sight and hearing, 
or discernment, proper distinction of signals, or appli- 
cation of air-brakes or other mechanical devices. An 
investigation may disclose that the employee, an en- 
gineer, had done everything that he was required to do, 
but that the catastrophe was not averted. A diagnosis 
of his injuries discloses various contused wounds and 
internal injuries, some of the latter of which may have 
existed for a long time before the accident, but come to 
the knowledge of the company for the first time after- 
ward, and can not be determined definitely to have 
existed before, and that were not caused by the accident. 
Other persons are hurt, and a large amount of property 
destroyed, the company not having had in force a system 
requiring frequent examinations to determine not only 
the physical but mental qualifications of its employees. 
Inquiry naturally arises: "What shall a company do 
with its worn-out employees ?" They have been efficient, 
faithful and loyal. In order to provide for them 
during the residue of their lives, some of the companies 
have already taken the final necessary step, that is, 
provided positions for them in shop, offices and else- 
where, where they can render services as necessary and 
valuable, but where they are removed from danger or 
endangering the lives of others or of property, and by 
providing a fund whereby a difference in their compen- 
sation is thereby practically made, and when enfeebled 
— no longer able to perform any service — to provide 
a fund out of which is paid to them, based on a schedule 
made from their earnings during the period of full 
activity, for the remainder of their lives. 

Here again a remedy is provided, a solution is found, 
and the surgeon is the responsible factor in railway 
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service to apply them. Under this system the surgeon 
takes the primary responsibility, and is the eflBcient cause 
of the retirement of the employee, and thenceforth 
those once active, faithful servants, now infirm, are 
committed to his care and protection until they reach 
the final terminus of their run, and make out and hand 
in their report of duty faithfully done to the Master 
of us all. 

In conclusion, viewing the subject of your work, the 
remedies now used, the improvements, which further 
research will bring to you and therewith the insight, 
whether because of inventions, surpassing in importance 
the use of the a;-ray, anesthetics, antiseptics, steriliza- 
tion and further and close analysis of micro-organisms, 
I have no hesitation in expressing the thought that the 
early future is pregnant with discoveries far greater 
than those of the past. Indeed. I am complacent in the 
thought that surgery, as a feature of railway operations, 
will keep abreast with other branches. 

From the tendency of modem research derived from 
the inorganic world with which we approach the con- 
sideration of the phenomena that belongs to organized 
beings, we commence the examination of this material 
structure and find it so very different from everything 
we have met with in lifeless matter, that we are tempted 
to believe that it must differ no less in elementary 
composition. 

Chemistry has met us with her all-searching analysis, 
and has told us that this solid and this fluid, and all 
t*he other structures of the body, however varied in 
aspect, are but combinations of a few elements which 
we know in the laboratories of nature and art. In 
the composition of man, we have a few gallons of water, 
a few pounds of carbon and of lime, some cubic feet 
of air, an ounce or two of phosphorus, a few drams 
of iron, a dash of common salt, a pinch of sulphur, a 
grain or more of each of several hardly essential ingre- 
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dientK. Here then we have a living structure; here are 
solidH HUfitained and fluids lifted against the force of 
gravity: her(» is heat generated without fire; here is 
bread turned into flesh; here is flt^sh turned into blood; 
here is a glairy and oily fluid shut up in a tight casket 
sealed by Nature as carefully as the will and testament 
of a dead millionaire of impatient and dependant heirs. 
What the casket holds is juggled into blood, bone, mar- 
row and flesh by the aid of a little heat, and we have 
new forces unknown to the common forms of matter, 
and that deceived us respecting the sui)stances of the 
organism until the chemist set us aright. He, with the 
physician and the surgeon, has analyzed and prepared 
a synthesis and physiological construction, so that we 
have the most delicately adjusted conditions. Each 
organ is supported by and accountable to the general 
system. Life is adapted to maintain a certain part of 
the atmosphere as much as the atmosphere is to main- 
tain life. 

All of the physical laws, in and out of the organism, 
are arranged in harmony with one another. When each 
of us was born he at once opened an account with Xature 
— debtor by so much carbon, oxygen, hydrogen, azote; 
creditor, by so much carbonic acid and ammonia, or 
whatever nuiy be the medium of payment. It appears 
from the survey we have taken that we might exj)eot 
from the general character of the creative plan that as 
pre-existing materials were employed to form organic 
structures, so piv-existing force or forties would be 
employed to maintain organic actions or unconscious 
life. It is certain that the materials of the organism 
are to a great extent subject to the common laws of 
mwhanical and chemical forces. 

The remedies which you have found for the ameliora- 
tion of diseases, the healing of wounds and the preven- 
tion of sickness prove that the more you vary your 
expt^riments and extend your observation, the more ditR- 
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cult you find the task of assigning limits to their power. 
The exigencies of railway surgery are such because of 
the tremendous risks and hazards to life and limb, the 
character of the men employed, their youth and vigor, 
their fitness, through long training, solely, for their 
vocation and thereby disqualification for any other work 
and their imposed obligations to their families and 
state, that your profession wisely has not depended 
upon methods used before they arose. 

The collation of your vast experiences from year to 
year, aided by the ever-developing chemical results, will 
go forward producing remedies for the relief of suffer- 
ing, the saving and healing of the injured and mangled 
parts that heretofore have been unknown or believed 
to be impossible. 

If new formulae of forces in combination with matter 
preceded the creation of each organism, or organisms, 
we can understand that a special vital formula may 
be involved in the continuance of their existence. 

In the view we have taken, of micro-organism, leaving 
to you to prove whether the present prevailing theories 
are true or but experimental evidence or hypotheses 
not inconsistent with the laws of matter and assigning 
to the physical forces in the production and phenomena 
of life for mysteries to be solved and discoveries to 
be made and remedies to be applied to work out a 
seeming perpetual miracle, in which the Infinite Creator 
works through you as secondary causes, is Himself the 
moving principle of the universe; He first framed and 
never ceases to sustain. 

DISCUSSION. 

Dr. W. W. Grant, Denver, Colorado — The distinguished gen- 
tleman has given us a good lecture on surgery, and he has 
talked a little about law. At any rate, he has advanced cer- 
tain phases of the relations of the railway surgeon to opera- 
tions that are of much interest to us. 1 was particularly in- 
terested in listening to the statement as to the usefulness of a 
leg or foot as compared with an arm or hand — a principle which 
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t>ur^e<ins havi* icco^iiizcd fen* :i loiivT thiu*. It in not clear in 
my mind that if u surf^tHin >»h(iii1d Hmpiitatc and cure the 1^ 
of a braktMnan in (»ne nK>nth, tor instanci*, which leg he might 
possibly save in five monthH. though crippled, by careful, judi- 
cious, conservative* treatment, whether or not attorneys and 
juries in our courts would sustain him, althouf^h it would be 
l)etter for the man from a useful 8tand[)oint. In operating, no 
conscientious surjzeon would do such a thing without a consid- 
erate regard for the future usefulness of the limb, and we 
know that its future usefulnes^ and even the interests of the 
patient's family mi^ht be subserve<l by its Iosh. An artificial 
limb is in many eases worth much more to th«He men than a bad 
leg saved by long continued const»rvative measures, though, be- 
yond saving life, it i** considered our first duty to conserve the 
limb. We should always do what is lK»st for the patient, but 
the question ari»<eft: \V(mld we lie **ustaine<l by attorneys and 
courts? This question we can not answer; perhaps the at- 
torney can. 

As to the re-examination of tniployes, the Chicago, Burling- 
ton and Quincy Railroad has instituted the plan of ]:>ensioning 
its worn-out employes. Most of the railroads in the West are 
requiring physical examination and excellence on the part of 
their employes. There is no doubt but that this is one of the 
greatest advances that has been made in railway management, 
because we know so many accidents have been due to either 
color blindness or disease. It is suri)rising to most of us that 
such a reform has been so long delayed. 

Mr. C. O. Hi^nter, Columbus, Ohio — I want to make one 
statement in reference to the renunks of the previous speaker. 
The gentleman has pleased me very much in what he has said. 
I will mention three examples bearing on the points brought 
out in my paper. 

Harry T. had his loos so badly mangled as to re(|uire amputa- 
tion. He was a brakeman. The surg(on, who did the work in 
his case, saved just the heel of the foot : he could have saved 
more of it under aseptic treatment. Three months later, after 
complete healing of the wound had taken place, the patient 
came to my office. I gave him a position on a passenger train 
as brakeman, and did not see him for three months thereafter, 
when, in passing through the sleeping-car, he said: "How do 
you do, Mr .Hunter?" I said, "Who are you?" and he replied, 
"I am Harry Thornton.' He was cle*an, well dressed, and told 
me that he was the man who had lost his toes, and added that 
it was one of the best things tliat ever happened to him finan- 
cially. Fornurly he got $40 or $,")() per month, but now he is 
getting $();> per month on a regular run. He told me that he 
was never better in his life physically, and one could hardly 
determine which foot it was that had the artificial member 
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on it. Here is a case where the surgeon saved enough of the 
man's foot to make him very useful, and as the result of it he 
is earning more now than he ever did. 

Another case was a dock stevedore, for whom the surgeon 
savtd an entire arm, which was badly mangled, and hung like 
a dead limb to a tree, utterly useless apparently. It seems to 
me that the arm of this man ought to have been severed near 
the shoulder joint. 

A third and best example was that of C. L. S., a freight con- 
ductor, a man 32 years of age, young, robust and strong, who 
had been in the service of the company for a long time — I think, 
for seven years as train conductor. From neglect to put out a 
flag, the following train dashed int/O him just as he was getting 
out of the caboose. He sprang from the train as the collision 
occurred, and sustained three punctures through the leg at the 
knee-joint, with two fractures above the knee, and one below 
it. I got telegraphic reports every fifteen minutes for an hour 
or two as to his condition. The surgeon was a new man. I 
instructed him to apply the best conservative surgery to his 
case. He called an adjoining county surgeon, who was old and 
experienced, and who advised amputation of the leg. But 
the young surgeon saved the limb, and as a result this man can 
not go back and earn $100 per month or more, a sum which he 
was receiving prior to the accident, sirpply because his leg 
is absolutely stiff at the knee. There is very little shortening, 
perhaps an inch, or may be not as much as that, so that he is 
now relegated to watching crossings, for which he receives 
about $30 per month. He is a bright man, and might have 
worked himself up to be superintendent of the railroad. Here 
was a ease where the leg ought to have been amputated. It 
may sefm a little hard-hearted to say that if he had died it 
would have been better for all concerned. Had the leg been 
taken off between the knee and thigh joint, and an artificial 
limb applied, this man's services would be much more valuable 
than they are to-day, and he might have been able to have con- 
tinued his occupation for many years with an artificial limb. 

If the surgeon is of the right character, and should amputate 
any of these limbs that are badly crushed and mangled, I believe 
the courts will sustain him. We know that many of the legs 
that are saved by conservative means are absolutely useless in 
that they are as stiff as a poker, and the men with such legs 
are unfit for anything except flagmen watching crossings. 

Dr. J. T. EsKRiDGE, Denver, Colorado — There is one point I 
desire to mention in connection with the second case reported 
by Mr. Hunter, with reference to useless limbs. It shows the 
necessity of railroads employing competent neurologists. Had 
this limb been examined and tested by electricity, and the 
presence or absence of reaction of degeneration noted, it 
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would doubtlesH have nhown th«t thc» m»rve injury was the 
caiiHe, not injury to the iMmc, and with Hueh an injury, if 
it could not have l>een rcpainnl, the limb should have been 
amputated. We know that nerve injurien can be repaired 
within ten months or even more after the nerve« have been 
severed. 

There is one other point which nii^ht Iw taktn up in Mr. 
Hunter's address rejjjardin^ nerve injuries. Thc^se injuries 
can only be determined by careful < .xaminations by an expert 
neurologist at the time of the injury. I recall two lawsuits 
brought against the Union Pacific Railroad, one for $7000 
and the other for $5000, both of which were paid. In one case, 
shortly after the injury the man brought suit for damages. 
It could not be determined how long the injury had existed, 
but there were the reactions of degeneration, showing organic 
lesion of the leg, it being due to nerve lesion. After the suit 
was over it was found out that the man had had infantile 
paralysis some forty-five years before. 

Another case w^as that of a man who received an injury on 
the Colorado Southern, this road being then under the charge 
of the Union Pacific. It was learned that five years before he 
fell from a carriage and had developed as a consequence thereof 
paralysis agitans. He did not come under the care of the 
railw^ay surgeon, but a private physician. Six months after- 
ward he brought suit against the company: paralysis agitans 
was found, and on the witness-stand testimony was given to 
the effect that it was due to the recent injury which he had 
sustained, when, in fact, it was due to the injury that he 
had received five years previously. 

Dr. T. B. Lacey, Council Bluffs, Iowa — I wish to say a 
word or two in regard to the re-exam inatitm of employes. I 
believe that these examinations ought to be made at intervals, 
not only at the time a man first enters the employ of a rail- 
road company, but at intervals of, say, every three or four 
years thereafter. There is one feature that strikes me that 
ought to be brought about by some means or other, and that 
is to get the management of railroads to acquiesce in the 
judgment of surgeons making these examinations. I know 
of cases of railroads where this is not carried out, and where 
in many instances the surgeons have very little influence over 
the operating department. Whether the legal departments of 
railroads can advise in this matter and bring about certain 
results for us I do not know. I have in mind an instance 
which occurred in Council Bluff's within the last two or three 
months. A young man, who was braking for a certain com- 
pany for a longer or short(r period, came up for examination. 
He was examined by the surgeon and pronounced color blind. 
This was not satisfactory to some of his friends. He also 
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eoTiftulted an oculist, who also ilevtslopfd tlie fact that he 
was color bliml. Afttr these txaTiiinatinns he went buck to 
his foieniiin : the division supei intend en t happened to be on 
hand, and asked what the troubl*^ wai^, and the ytiung: man 
told hint that he expet'ted to <|uit work. It is said that tht' 
division superintendent told him that he had worked with the 
company sneh a long time, and did hiB work so well, that 
he eon Id resume hiB work and oontiinie tuitil he told bini to 
tjUit, If such men ar^ permitted to continue their work after 
they have been reported to be eolor blind by the sntgtHjn, 1 
hardly know where tiie fault would lie in east^s of accidents 
oec u r ri n ^' t hereaf ti r. 

Mr. Hunter — Certainly th^ surgeon would be relieved from 
responsibility in su<?h ea^^es. 

Dr. W, T^, E8TES, South BethlFhem, Pa, — I wi^h to say 
a few wo rdn as to wrhat follows sometimes after well-direeted 
efforts at eonsetvatism* and bow pjitienl*^ themselves view the 
etTorts of the surgeons ^ubsetjnently. I hav^e in mind a ease 
in which we endeavored sueeessfully, after a number of weeks, 
to ^11 ve a badly eruj^hed le^r. The leg was so badly mangled 
that we til most despaired of it, and if it bad not been for 
the had condition of the patient at the time of his admission 
to the hospital we would have aniputatid it. As the result 
of several weeka^ treatment the nian b;id es^'ellent function; 
he could move all of his joints, and could walk almost per- 
fectly on the extrfmity, but complained of consj^mt pain at 
the site of injury, and el aimed that he was incapacitated on 
account of that constant pain. He returned for further treat- 
ment, and upon examination 1 found that there was actual 
cause for the pain, namely, a branch of the mnsculO'Outanpous 
nerve bad been cut and hound down under a cleatrix. This 
was relieved, and afterwards there was ahsohitely no phys- 
iological reasons why that man should have pain. Rut he 
was thoroughly dissatisfied, and claimed that he did have 
pain, notwithstanding the doctors could fiufl no reason for iL 
On account of this dissatisfaetion he finally went to another 
surgeon, who amputated the limb. His idea is to sue his 
former surgeon for saving his leg and having a good functional 
result. What are we to do about tbtse cases? 

Another pmnti We ean nnt. in attempting conservative 
effort?^* think only of one occupation for a man. For instanee, 
if we have w young man who intends to follow railroading as 
an occupation for the remainder of his life, it would of course 
modify our treatment perhaps. It seems to me. aa suisreons 
we should do what is !>e^=t fnr the physical organism, and the 
indivbiual s*honld be considered iXf^ an individual, because we 
have to take that into account, as well as the commereial 
value of a man with reference to any one otTUpation. We 



38 

should strive to put u iiuin in tho best poHHible condition for 
earning his liviii};. whether he Im> u hiaeksmith. a railroatl con- 
ductor or a brnkeinan. et<\ 

I have an antithesis to Mr. Hunter's eas«> of a railroad inun 
whom I tnate'! conservatively, and who waH left afterwards 
in a condition so that he was not able to continue hi a avoi*a- 
tion as a conductor. He went into polities, he<*aiiie a venr 
successful politician, and in a few years earmnl much n'tore 
money than he did as a railroad employe. It is a rule that 
may work in a ^ood many ways. 

Dr. J. P. l^RD, Omaha. X« b. — I was particularly impressed 
with the fact broujijht out by Mr. Hunter, that notwithstand- 
ing all of the improved conditions, which 1 will not stop to re- 
enumerate, the number of injuries and deaths from railroad 
accidents is increasinjj. The fact is s(» startlini^ to me that 
I can scarcely a<'cept it, altliou<;h it is doubtless trut. It 
illustrates very forcibly one thin;r. and that is the n€»e«i of a 
more thorough organization of the mtnlical departments in 
railroad work, so that such >ubjects can Ih» given the atten- 
tion that thfir importance deserves. This matter is of vital 
interest to railroad corporations and to their employes, and 
of course it concerns very materially the railway surgeon, and 
it would seem that railroads are not employing sufficient help 
for some reason or other to make a pro|M»r study of the causa- 
tive relations of railway injuries. I am not in a position to 
fathom this, subject, and would therefore like to hear from 
some of those who are in a position to know of these things 
and to give us some light upon them, making some suggestions 
in explanation of the apparently anomalous figures eitod. 

Dr. \V. J. M.VYO, l^H'hcster. Minn. — I did not intend to 
make any remarks on tliis address. If I undtrstood Mr. Hun- 
ter correctly, he advised against th«' saving of limbs which 
were almost certain to be useless. I believe all modern sur- 
geons agree with him in that regard. The modern surg?on 
frequently, under antiseptic and aseptic precautions in the 
care of wounds, saves parts of limbs that might much better 
be taken oiT. I think if necessary this should be done sec- 
ondarily. The surgeon should exercise judgment, and if he 
thinks a limb is not likely to be useful afterwards, it should not 
be retained, but amputated at a later date. With reference to 
the re-examination of emi)loyes. this matter should be brought 
to the attention of the general managers of railroads. The 
surgeon is a kind-hearted man : he very much dislikes to 
turn down any employe who is giving faithful service prd 
who lias done so for a long time, and the general managers 
should see to it tliat some adequate com])ensati(m or occupa- 
tion is giv(n such men to make a living. If that can be done 
I am sure railroad surgeons will make thorough iind "compe- 
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tent examinaticns and direct what shall be done. Some such 
provision should be made before the surgeon takes the initiative 
in turning such nun down and asHuming the responsibility. 

Dr. C. K. Cole, Helena, Mont. — I did not expect to be 
called upon to discuss this paper, for the reason that I did 
not hear all of it. However, as Mr. Hunter read an interesting 
paper three or four years ago in Chicago before Va?, Academy, 
I can take it for granted that the one he has read to-day is 
likewise instructive and equally interesting. 

The paper covers too much ground for an ordinary nve- 
minute discussion. There are certain phases of the paper 
which impressed me very much, and one was his reference 
of the railroad surgeon to the company and to the patient in 
connection with suits or possible suits. This old question has 
been discussed many times in this and similar organizations, 
and Mr. Hunter brought it very properly to a point which is 
pretty generally agreed to, and which still remains with some 
of us unsettled, and that is the witness as a witness (I am 
referring now to the railway surgeon) should be strictly non- 
partisan. With all the' teaching and writing and discussions 
that have been had on this point, unquestionably there is still 
a tendency on the part of railway surgeons to regard it as t)]ie 
of their functions to take a partisan view, and give testiratmy 
in the interest of the company rather than in the interest of 
facts. This is a matter of the utmost importance to those 
who are interested in this work. We should divorce ourselves 
from any idea of partisanship. As surgeons, familiar with our 
work and our duties, possessing some knowledge of medico- 
legal matters, if we are called upon to give testimony in the 
courts we should do so from a strictly professional stand- 
point. 

I must take some exception to Mr. Hunter's remarks in 
which he illustrates the value of conservatism in surgical 
practice in the line of amputations. Case No. 3, if I under- 
stand his recitation of it correctly, does not show that the 
surgeon makes the mistake frequently in attempting to save a 
limb. I save many limbs that are partially functionless. In 
other words, a leg that would be stiff from' ankylosis of one or 
more joints, I would try to save it rather than cut off the 
limb and trust to an artificial member. This sentiment may 
be changed in the future. We may reach a point where we will 
be warranted in doing otherwise. Put it is not in consonance 
with the best teachings of surgery to cut off a limb that we can 
save. There is no surgeon in this room who would assume the 
responsibility of cutting off a leg because he knew that the 
man wouM have ankylosis of one or more of the joints. 

Dr. John E. Owens, Chicago — It is not easy to determine 
whether we shall attempt to save a leg or not. In a number 
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*ii i$i*iHit4'tw J Un\f *H\*t\ U'ti* wh«'ii J iiul>*4^|u«'rjtly thought the 
|ij«i M'liU Moij!il )iii\t' \iiH'n iM'ttcr otr if J hud reinov«d them. I 
h»\t' »ijf')i it *n^' ill jiijikI. a |ifitif'iit »ii«tuiiM^J a fracture of 
(in h'ffiuf «if It- louf'i iliini. iiiiil a -iiiipk fra<*tur«- of the 
iit;i» ill ft* ioM4i Iliini. 'J )if Hfiklf jiiifit wa*> tiirn oim-d at the 
< x|^'/iM' i/f it* oiiti'i \nittum. tlif 4'\t4'rinil tiiall<Hilu!« wai» «le- 
»liiiv<'<l. :ifjfl t)M' i^'iofM-iil ti'tifidii- uiTf •41 iiiKfiV^Ted an to 
iUt'ii »Ui*HiU^ ;i» til »ijbM'i|ii4'titly •«lfMi;;h. TIh* Im*^ of the fifth 
m*iuUttmH\ witm f'i ii-)if fi iitif| till' joiiit liiid <i|M'iK iiiakiii^ a eom- 
IHHtwi fnii'iiiii*: \ti"'uU'f, tUt-rf wt-n* varioiin coDtusions, 
*'r;«i'-h * ari<l :itiiai-ioii». Thi- patii'tit wa- wildly deliriouH for 
I MO irioMtli*. I hav" iu'\<'r mtii a woi'm* iiih* of traumatic 
*U'\uiiitit. TUt' |iati<'iii (.'avf thi* iiin>i'». tli«* iin^ii«tantH and my- 
M'lf itti <'«traoi-difiary aiiHiuiit of work. W* HavfHl hiM leg, 
itttti U*' i» now iiiakiii;; a living: a- rioH.in^r tlapnan. For a 
i'iHi*''tiU'in\Ai' tiiMi' h«' <'oiii)ilaiiHMl of «o iiiuch ])ain about the 
\nni. tliai I wondcH'd wlu'tlicr hi' would not haw bedi better 
oil had ihf U'n \H'*'n ain|Mitatf'd. 

f am fully in accord with the Hcntinu'ntn cxpretiHed by Dr. 
(lAf, namely, that wc should endeavor to Kive lef^n if we can 
ftec our way clear to do it. and if Huch patienth are disabled 50 
oi /,:* per ernt. it wouh! Mill nrem to ht <»ur duty to carry con- 
nl'l^■H^\m|u to the decree in (|UeMlion. 

In t.he cHHc I have r<'f<'rred to, owin^ to Iosh of the peroneal 
l''ndon*« and there iH'in^ Mune detlection of the f(M)t inwards in 
c<fri»e(|uence of th<' aetifui of the anterior and poHterior tibial 
niuoclcd, I wa>« ohli^ed to cut their tendons. The |>atient wears 
fin ela«ttc Mtoekin^. There is honu> swelling alMiut the lower 
patt of the U'n, hut he is ahle to ^ei alon^ fairly well. I have 
not. M-en the patient now for two months, but I believe he is 
it ill performing; his duties as a ttapuan. 

Huri^eons have appeared in court time and a^in for cutting 
off le^M that mi^ht have heen saved, and it stems to me an im- 
portant point to h(> <>ntercd into is whether the savinfif of a leg 
would he j'onsldered a disahlin^ injury or a partially disabling 
»Mj»iiy. 

So far as the re-<>\amination of railroad tmployea is con- 
eetnrd. I rej^ard it as a very important matter, and I think it 
\n particularly e»*»icntial durinu that periml whon we may ex- 
pect organic disease when the orjyans ar4' iHHMuuinjr more or 
lews disahle<l and the speoial senses more or loss im|)aired. 

Dh. .1. V. liC)un. Omaha. Nebraska — We want to arrive at 
the truth it we can. 1 may have nnsunderstncMi Mr. Hunter 
relative to the statistics jjiven by him. I understood him to 
My that there was a ^r<>ater numlMM- of injuries and a frreater 
nuniher of deaths from railroad injuries at prownt than at any 
tltue previously. The questioii arises as to whether this ma- 
terial incvenso in injuries and deaths is not due to the in- 
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cTeawd traffic, the inoreaHed slie of trains, and all tho^e things 
which have entered into it us t-au^al factors during the last 
few yearq. These thin^'?? woiMd of tiecfi'^sit.y increase the pro- 
portionate number of accidents because of the greater jietivity 
of the men. What I de&iri? to know is whether there is a 
greater number of accidents among a greater number of men, 
or whether it is ssimply proportionate to the inert asc. 

Mr. Hi^NTER — I took my statii^tics bodily from the report of 
the Intcriitate Commerce Conunis&ion of 18il9, which ends with 
June 'Mh 11)00, and thifei repoit shijws 10 per cent, increase of 
injuries, there l>eiiig no r°ft retire made aljout the difTerent nuta- 
beria employed. The 10 per cent* increase of deaths, and ]S per 
cent, inertia Be of injuries have nothing to do with the increase 
of employes. Formerly we were cutting off the hand^ of rail- 
road employes, but since the advent of the automatic coupler 
we have been cutting off toes and feet instead of hands* 

Dr, Lacey — I understand you to say that the increase in 
deaths and number of injurieti is eomputed irrc4?pectivv of the 
number of men employed? 

Mr, Hit]vter— YeSj sir. I tuke the view of both Dr. Owens 
and Dr. Cole, I am the responsible head of our legal liability 
depiij tment, and 1 direct all of our Rurgeons to save every limb 
titey can; that if it is necessary lo cut them off aft: r wards, 
they cm do so, and it may tw necessary to do this, 

Dr, W. J, aiAYo, Roehej^ter, Jlinn.— There are some points 
bi ought out by Dr. Grant in his paper in which I am very much 
interested, and one is with reference to the medicolegal aspects 
of the J* -ray. Should we advise that the courts accept the 
£t-ray as true evidence? I think not. The x ray is not a true 
photogmph of the object itself, but rather a silhouette. I 
think that can be illustrated in this way: We know that it is a 
common things among yrjuni* people to hang up a sh et, get 
the HiiflU nn one side, tiiid with tlu^ir hundn throw shadows on 
the sheet, making various kinds of picture h, or silhoviettes. I 
hav^e seen thi*s illustrated very nicely by Dr. Cros^ in Rochester, 
who has demonstrated repeatedly the variability by the position 
in which the j-ray platF was placed with regard to the fracture 
iind the tul^e. The apparatus, tube snid li^Lrht were miinipulated 
so as to tnake a displacement appear mtn-h greater or much 
less. All these things should be carefully considered. If the 
dr-ray is to be accepted in eonrtf^ as evidence, it is going to 
cause an endless amount of trouble for phynician^fc and surgeons. 

In regard to cutting down upon fracturej*, in which ther- ia 
very litlle or no displacement, I would Hke tu say a wt>rd or 
two in regard to the proper time in which it should he dout\ 
If it can be done immediately, it is an exctedingly good time to 
do it. But in cases in which there has been nuich external 
violence and the injured member is eoverfd with blisters and 
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\ ...ii iiM Mil- Mlt|ii i ••! ii;iitiii«*« :ini| the illustrations that 

li.i.. I Iiii\\ II li\ Mm- .MiUiiii III I hi- |»;ijnT illu-tratv vi»ry 

I iiK Mm ilin-iiiMi- Im- wi-i-ii .1 luiii-i itiii;»l ii'-uli and acmrate 

|.i.iii>ii ••! Ml.- iiKiix h i"!!!!'!!!-^. riii* I lay pi'iMlui'i'>» th«* most 

liiih iillt jMiliip. Ill > Mii\ iiii-inx .1 pitii-ut that thfit* i^ ^nine- 
Miiii.' „i..ii.' uMli tlif r'lpi.iimn I't tin- I'UiU i»f thf hunt* if 
ii.., .11. II. .1 .iiiiii.lx l.ii»u")ii iti^.'iln-i ; hi' i-i pj'rfivtiy satis- 
Ill. I „iMi Mil- iiiiiiMMii-il M-.uli .111-1 '^I't- ali»ni: vt>ry \v«'ll until 
II I i..i...i ii|>.>ii III iiiiiiil III It Mii'i«- i- -luui-thiiii; wnm;; with 
III. .ii|ii Inn til III Mir li .i"iiii-iii - I .MM '^lail tluit tile last 
,.. .1.1 1.1..M.-I11 -•Ml till- ini til. II ihr /n\. Iik»- till' niicro- 
..|.. Ill ih. It ml . I't ••nil- pfi •^■•11-.. .iMii t'"..' plu'tijyraphin-' 

..|.| I III Mi.- ' I . «'i .I'll'.- .'P.I iiiM - I n: lit- ii-.ail»> tn show 

ill,,. I II. ^ .Miiit..»i I'll n 1-. ;..-i. v^^ri",- '. ' ',!; i'\ai-tly the 

. .11 III.. I. Ill I |....'ii.-i. .'I Ml.- :».'■'.- <'v' 14- i!»'i-i .«»-»' niadf at 

.,,, .11 -I. II \x''i '' Ml.- • i\ . II,- •« I.*-.'. ;-.\ iv *"i>-r>»f«»re ab- 

.'.,1 1^ .( I.. ^ T". \\ 'i.i.-M- M-,". •- I •--r.M-"-iry a? arreat 

. . '. ..» ■ ..•'.: ••' ■ ■■> •-.!•'.'. i-r.-r the in- 

■ » .-■' ! ■■ • ■■•■•.;■.• i ■ -v *•'• -.nation, by 

'■- -■.: » ...■...:. X,' :-.'., ■■■ •■ •-l-n..'*' than 

- -x ' I* -. . i^,-^ i»i which 

^* • • ' ■ - ■■ • *' :)ie tra:r- 
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amount of adipose tissue whether there is overlapping of the 
fragments or not, yet we find the iP-ray showing exactly that 
condition where it is impossible for us to find it. 

The laity are inclined to rely wholly upon the evidences of 
the ay-ray machine, but the profession have knowledge of other 
evidences that are not only equally but decidedly more reliable 
and can not be superseded by the rays in their present stage 
of development. 

Dr. D. W. Smouse,. Des Moines, Iowa — I must take excep- 
tion to the remarks of my friend Dr. Schooler in reference to 
the a?-ray. I do not do much a?- ray work myself, but I have an 
assistant who does a considerable amount of it, and I find the 
work is increasing all the time because there is a demand for 
it. There is no doubt about the fractures being exaggerated 
very greatly by the manner in which Crooke's tube is placed 
and the position the plate is in. The fault lies largely in the 
bone that is fractured, as well as the splint that is applied 
to it, and the operator and appliances that are used. This 
fault can be overcome by the j7-ray apparatui being placed in 
the hands of skilled operators only. A certain allowance is to 
be made for the angle at which the ray is taken. There is not 
going to be any deviation shown in the skiagraph unless there 
is some deformity at the time. Tf the fragments are brought 
together perfectly, we are hot going to get any deviation, and 
the. skiagraph is not going to show an imperfect coaptation 
where it does not exist. The iP-ray has been a source of a great 
deal of satisfaction to me in the last two years in which I have 
used it. I have first adjusted the fragments, and have then 
had a skiagraph taken with the fragments in position. If the 
skiagraph showed perfect apposition of the fragments, all well 
and good. If it did not, I would readjust the fragments, and 
then have another skiagraph taken. In this way I have found 
the ap-ray of great assistance to me. The a?-ray is going to force 
us to do better work in the treatment of fractures and dis- 
locations. 

I am glad that Dr. Mayo said the responsibility will have to 
be thrown upon patients, that is, as to whether treatment shall 
be continued by the open method, or whether the patient shall 
accept the best results that can be obtained by the application 
of splints, by extension, or by whatever apparatus may be ap- 
plied, or whether he prefers to have a second operation done 
for the purpose of adjusting the fragments more perfectly. 

A word in regard to the medicolegal aspects of the a?-ray. I 
think our courts in matters of this kind will do what the medi- 
cal profession advise in regard to them. This matter has 
come up in our courts in Iowa two or three times, and the 
judges have invariably sought the opinions of the best sur- 
geons as to what they thought of it. If they think it is of no 
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iffifKMtMiM'«'. 1h<- jud^c^ will ur(T|it their oiiiiiiuiiH. and will ex- 
<lii<l<' it H- cviiifiicc. That i^ ahmit the >itiiHtif)n uf the x-ray 
Mt thi* fin*-< rit tiriii'. •-ti fur a- 1 lan jiid^re. 

\)H. <tKA.NT K'hixiii^ thr (lixcu>«i()ii i — I do not care to say 
Miii'-h iiior«' ill n'frn*ri('( to thi*> Mihjt-ct. Itr« valia* is nut alto- 
lg*-i\i*-r, ax 1 -tatt'd, in fnictuiri^ from a dia^no>tii' iH>int of 
\'lt'y^ : hiil it may enahh* uy* to dftfrminc approximately the 
<-\ti'nt of a di!*phirciiii 1)1. I)r. Smou^f tvIN lis that he re- 
adjii-t" th«- fra;!mf'rit*> with i-vny pirtmr hv takes, if they are 
not. in accurate appor^ition. So far as my e\|ierieni-e goes, 
ihi- n'udjiistnM'nt will have to In* rontiniUHl ipiite constantly 
until natnn* ha:-* M-ttlcil thi> matter by iKitiy union. 

In M'fcn'nce to fracturi*** of joints. 1 know of no means short 
of fixation and the operation whirl) 1 have mentiuntHl that will 
maintain aeiMirate adj)istiiient and eoaptatitm of the frag- 
ment-. The an;^Ie of dellectirn of t)ie plate in the skiagraph 
and the di«.tanee are to Im' eonsidered. Kven then it is impofl- 
pihle to prop* riy int<*rpret th<> eondition of the parts with- 
out, an arc'inate knowled;;e of anaton)y. and the seientiHc use 
of -kia^raph?- depends wry largely upon the interpretation of 
the x-ray •^ha<iow-*. While we fully understand and appre- 
fiuU the )jneertainties of the .r-ray, it has lH>en admitted in 
many of om- eouits thro))ghout the country. Courts do not 
lely exe|u-i\ely upon it as evidence. The x-ri\y is often ad- 
mitted as evidenei' to the g)eat injustice <)f surgeons, notwith- 
i-landing the univeisal opinion of the professitm that a photo- 
graph of a T^hadow is al)soh)tely )i))reliable. so far as aceurate 
information i- concerned, a*^ to a h)'oken lN)ne or a displace- 
ment. Tlie Niitional A«<sociatiot) of Railway Surgeons passed 
a )e«oliition at its last )iieeting which will have some inHuenee 
with the co)irts. and in substance it says that it is unsafe to 
ii^e it i\n evidence lM*ca)i^e a skiagraph is not a real picture of 
the object, but of 1 he shadow of ti)e obj»ct. A skiagraph 
somelinie.-^ does not show a I)actu)«' to exist unless there is 
g)eat overlapping of the fiag)iicnts. and also scen)s to show one 
where none exists. It is s))rprising to note how much better 
the functional ies)ilts a)(" in many uf these cases than indi- 
cated by the ^--lay. for instance, in the l>roken bone of the 
thigh of the girl. The case in which there was an extreme 
angle was examined by another sujgecm and myself, and we 
could not under any form of n)easuren)ent obtain over three- 
(juarters of an inch of shortening, and reported the ease as 
a good average result. I told the patient thai the only way 
it could be improvtd was to cut down on it and wire it. though 
the result was very good as it was. The external contour of 
the leg is excellent, and the position is good, but these skia- 
graphs make the leg appear much worse than it really i«. 
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Joint and muscular sprains differ, so far as I know, 
not the slightest from the same affections in other occu- 
pations, but the same justification that obtains in calling 
railway surgery a special branch of surgery will allow 
of the use of the title of this paper. Sprain of some 
sort or another is a very common accident among rail- 
way employees. This is perhaps due to the fact that 
so many of them, in the discharge of their duties, are 
forced to run backward and forward, work on machinery 
in constrained positions, do heavy lifting, and are ex- 
posed to falls from heights. In order to form an idea 
of how frequently such accidents affect railway em- 
ployees, I have prepared a table of the sprains and 
strains of all kinds, reported as such to my office, occur- 
ring on the lines of the Chicago Great Western for the 
year 1899 : 

SPRAINS AND STRAINS OF CHICAGO GRE^T WESTERN R. R. BMPLOTBBSi 

1899. 

Firemen. 

CHARACTER OF INJURY. CAUSE OF INJURY. 

No. No. 

Thumb 2 Falling down 17 

Wrist 4 Shaking grates 3 

Shoulder 4 Muscular exertion 8 

Lumbar 5 Collision 1 

Foot and ankle 2 

Knee 2 

Hip and thigh 3 

Forearm 1 

Side 1 

24 24 



4< 

itrmUwuen 

No. N«. 

kUff'i.^t % Am :wisitd 1 

liht^ 2 Mumlar ezcrtiOB 1 

Atu* 1 {L«*1*?«- ; i 

Kll^/w 1 Turalnc (o^t 2 

I*!/*/! ftfj4 ■!*»»»« 5 Uftlof 2 

LtjffjI/ftf 2 <;o1MbIod 1 

14 14 

KnffiH€er$. 

No. Xo. 

I.iiifiliiii 5 Hwltrhinc 1 

VViui* 2 Wrtck 1 

Um 1 ^'■"• ft 

tr,iriiw 1 Arm Caught 1 

'Miiifiitf 1 rollltfon 1 

Tank tipped 1 

10 10 

Hrrtlon Hand: 

No. No. 

8t ruck stove 1 

Falli 4 

'AlHloiiiliiHl iiiiiHrkii I <'olll8loD 2 

WilMtH 'A Turned foot 1 

I Lifting 2 



tiitfiiliiHl mtfloii 1 

ji'tilil Hllll Hllkl«t 2 



NiMk 



10 10 

i/U(r//(iricuNit. 

No. No. 

KiUT 2 KalU 18 

\\\\m\ U Muiicular exertion 2 

H\\\\y U Siultllng 1 

Aliklo \\\\\\ U^A la raueht foot 4 

luutlMii « 1-lftTug 2 

log 'J Turulug foot S 

IHuiiv» I 

h will K' M^i'u iwnw \\w laMo that, as far as occupa- 
uou ij* vv\hvnu\L tho ijtvatost iiumlvr injured, strangely 
ououyh. woiv thviuou, to tlio luimlvr of '^4, 

W^' wouM Uanx* o\^Hvtt\l ,: r'-t. '^t that the ntimber of 
>v'.vi'.*.^> wouM ^,H\v Uvu i:r\'atVs<; ui :ho brakemeiu who 
.i;v Nov»'.uvui-'> ^-liiu^u^ji o\<'r oar>i and running bftck- 
\va'd iv,d u^vw^ivvl s-ilvMi^*; ',:v Ira::*.* bur :he number of 
■ :"\'«»v ^v^ ".".^'vd ^as o.v.*.> * I N^"\: w-^ri;* ^en^ineers and 
xv\: v"» '\rv.>. V; x'*C>. ;ivd ".V-cl".> i'.* oth^T .vcupatLonsy 
^^ .:..,,.., '.^uo rvs'.s, >*';v*"^s s\triv:i:?:rsi, ^Cv:., to the 
M .tuv: .'-" ^x. *»m'v"\< .1 '.s^'^a' 0.: A^ v:ii^* reported to 
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accidents for the year 1899. The percentage of sprains 
and strains to the total is 14.46. 

The character of injury in all these cases has been 
sprains or strains of fingers, wrist-joints, shoulder- 
joints, foot and ankle, knee, hip and thigh, arm, back 
and side. By far the largest number of sprains reported 
were of the ankle and foot, 22 cases out of 90. Wrists 
were sprained 15 times. In all the cases of strains, by 
far the greatest number were of the back, or, as I have 
tabulated it, of the lumbar region, a total of 18 cases. 
It appears that engineers hurt their backs, brakemen 
their ankles, while the firemen sprain backs, wrists and 
shoulders indifferently. 

The cause of injury shows a preponderating number 
due to slipping and falling, resulting in injuries to the 
wrists and ankles especially. The total number of cases 
due to falling is 51. Various sorts of muscular strains 
resulting from muscular exertion were present in 9 
cases. 

The percentage of sprains and strains in a total of 
622 cases being 14.45. these are therefore frequent ac- 
cidents among railway employees, and six years of ex- 
perience in railroad work leads me to believe that these 
are precisely the injuries which lay up the employees 
the greatest length of time, and the object of this paper 
is to show how the time of recovery can be shortened, in 
my opinion at least 50 per cent. 

What do we mean by sprain? The definition of Dr. 
Douglas Graham is a very good one: "A sprain is a 
sudden partial displacement of two joint surfaces fol- 
lowed by immediate replacement." A strain is a 
stretching of the tissues beyond their normal limits, 
resulting in rupture of some of the tissue elements. 
These strains may affect any of the tissues, but do not, 
in my opinion, ever occur in ligaments. 

Dr. P. S. Conner, Cincinnati, teaches that ligaments 
are made up of white fibrous tissue which is absolutely 
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indfiRtir nri'l tfifrffon' cnn not ntretch; at the sninc 
tirnf it i^ ho ittnMi^r tli.'it it in oafiier to pull it from ir« 
iiffiirlirnonfn in Iioik- or rniHf'U* — tendon — than to rup- 
fnn' if. A writiT in ^^rri-liV Anatomy says that a little 
ri'llncfion will tciir-ji no tfmt if tendon wuld stretch then 
nnr Tnnwnlnr I'fTorf** wonUI Ik? wasted on the elasticity 
nf lh»' rn»'«liuni Ix'twiwri rnn«('lc» and bone. Morris' 
Afmtnniy mU<» Imm'Iwm tlnit white fibrous tissue is in- 
f<n)inbb' nf ut retelling. I nii*ntinn this particularly be- 
ciMiMf' th«« ti«r?n "Mtn'trhinir of th<» liiraments," especially 
M^ iippliiMl to the iinkh*-joint, is iisod i^o frequently and 
pio jfioHoly. In II v«»ry f«»w innt uncos postmortems after 
injnrioH of joints hiivo Immmi miulo whirh would seem to 
indirntp thnt li^amonts n\n niptun*. but experimental 
Wftrk has shown thnt it is cnsior to pull ofT a scale of bone 
nt tho rttta<*hni<Mit of tho lipimont thnn to rupture the 
li^nttH'nt . i. o.. in li^fMincnts oihor thnn thin fascial ex- 
pnuRions. nnd I holiovp. t>winir to tlio nbsonoe of olas- 
iioitv in tho lijr.-unont and its iiroat stnMi>rth. that such 
n«vi flouts ns niptnn* nhnost novor ooour. Therefore. 
whon snr^ionl writors spoak of sinMohini: and rupturing 
lijznn^onts it tnonns ono of two thinirs: the stretching 
nn<l rnptnrinjr of oo]ino»^tivo tissuo. tho areolar tissue, 
bloofl vorkoIm. o\c . or it nionns tho toarinc off of a scale 
of bono Mt tho nttnolnn<^nt of iho licnuiont involved, 
'Vho Inni \u wh'Ai ^onornllx o«vurs in vorv severe sprains 
i>f jf>in<^- So nnioh for the pntholojjy 

TKK\TMK\T. 

V\'i>m thr «\Mrljowt times M:ir 1ln^ Nvn wnced as to what 
••on^-titntos* Hn^ ]>ro|vr IrefllTiienl of a sprain, especially 
nr r«»^j-nvilp F.pvnin»* of tho flTiklo-ioinl. On the one hand, 
ihovr hnvo Nvn 1ho«o who eonten*^ that what a joint 
n«HMh nUvY nn injury is n^st, «n»^ the mon^ absolute this 
riTt rnn ho niHilo iho i^niok-or nvovory ensues. The ad- 
hpn'iit^ of jln^ i«lon olo\rtto tho l.mb nffeeted. put it 
tip m itninovMhlo droKsintifs. mi,^ \\r\.\ aroi;ni^. uniil the 
vr-i Mn<l fliN'^'onir^ liavo rosnltod in tho i^;sj)ppoa ranee of 
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swellings which requires from fifteen days to three 
months; then the patient is requested to walk around 
and nse hie leg so as to make it strong again. If the 
patient has been laid up two or three months he finds 
himself nnable to follow the snrgeon^s advice, as his 
limb is weak and walking painful and difficnlt. What 
has occurred ? We know that immobility of a Joint in- 
duces passive inflammatory changes, leads to the dis- 
appearance of the synovial fluid and roughening and 
thickening within the joint. On the muscles this so- 
called rest cure has produced atrophy and possibly con- 
traction. The fat and other tissues forming the pads 
around the ligaments and tendons have been absorbed, 
and we find a preternatural immobility in our joint 

Adherents of immediate motion apply bandages or 
adhesive plasters and encourage their patients to get 
around immediately after the injury. At the present 
time there is a large class who endeavor to skim 
off the cream of both contentions. They keep their 
patients perfectly quiet for a few days with immovable 
dressings, and then advise massage and motion. The 
results have been much better, as regards the time re- 
quired for recovery and the strength of the limhj with 
the last-mentioned treatment^ than with the so-called 
absolute rest treatment* 

To have a correct idea of how to handle these cases 
in order to promote speedy recovery, we should bear in 
mind the few points I cited regarding the pathology and, 
further, the surgical indications. There are perhaps 
very few sprains of the joints which are not accompanied 
by contusion of the joint surfaces. The tearing of the 
areolar tissue and the rupture of the small blood-vessels, 
results in a rapid, painful exudative swelling and dis- 
coloration, for which the first surgical indication is rest, 
but the question immediately arises; What is rest for 
these involved tissues? Eanke rinsed out the vessels of 
fatigued muscles with a norma! saline solution, which 




.((.:..i"\ -*v.; •■■-«•/.?•*< ";..»rr. v. f:.. T-.jr.r: the *xperl- 
;...•;•■ ■» •/ Z<».-.. ;'1r/r-<. .'.A^^ *r.r.^ri tna: ni:iacies *i- 
r.H .jv-r: '. • f.!,M.:.2A*.''-r. -r. ..■: '.i* r^r,:.!»<i at oc<w :j 
r.-.^u-vj/'- Vf;»//.'',ri *r.r.'»»ri t.a' siA-sa^^ of mu'5.:i« 
U' / ,f'f\ '. .-.'.■■•< '.^r.. 'a. .^ryvr q-.^'^iclj r«^torpd chetn to 
r.^ -:f.A. f »:.^* ', r. '^V -. ;i • rlo rnf** experiments meac ? 
'IfM'i rr.fsic. *'.;!• •r.f- rr. :rf\^ \T^ «?onircantlv functionat- 
.r./. ' -f't. fc.'.f;. /I ..rrin ..-. . rr. mo o: 1 ized : the miiscle;^ are 
irt .1 -f^f'- '/ »or.y. ^/ir.:.rJii':r.ion, and fatigue simplj means 
A i.r,if..;./ .p 'if ^r»^r wa^.f>: pfiducto resulting from the 
^fif»r'K f>f f^'- rr*ii''/:I'- ^-^rll-., .-.uoh a^ lactic acid, creatin. 
fAr^^ffUif 'iM'l. ;i/ I'l pho!i«.phate». and perhaps toxins, and 
r/>f/ /"//r miKflf tfu-.afM tJu: yetting rid of these icaste 
ftfitthif u nrid Uw. fumuthing of new oxygen and new 
fht.tl \thw ihf. hlood. Vic know that immobilization 
(ir^/lii/fx )i trophy i\tii\ front rttctioD of the muscleSy and 
kn/.wiri^^ wlirit I Ik- phyHiolox}' of muscular rest is, it 
rnii-.t III- |iIhmi to cvitv **ut' of UH that rest does not mean 
\n M.nf'MK- II hiiili III H flntHHJn^^ which does not permit 
/if Mi'iiMifi 'if ihr imi-.rli's. On th«» contrary, rest for the 
iiilliriH (1. < <iiiiii>iil. l(»rii }in(l otluTwisc involved tissues 
dill- iiH'Mi iiiiiipiliili/Mlini). 'I*h<* n<>.\t indication to be 
iii't'li i>: I hi- .inii|ihh>r.i^iH' oiir. Mow Villi wc limit ex> 
M.:.'.ivr hui III \ ii.-.i.. tiiiil mlh»niinatorv exudation? The 
•i|i|ihi iiiinii III I iihl \Atit«'t' Miul evaporating lotions ful- 
lih: ihr.:i- i itihi rii mil-. In nisf.s whiMV tliore luis occurred 
•I inpiiiii- III ihr MiitirhiiuMit i>f tlio tiMulon OF ligament 
\Mlh lU <\ }\\v mI hour, pnulually a frai'ture. an indica- 
linh iM Kr^ Ipi Ihr maiiilenaiire of a proper position in 

»»iilri Id rilhi\^ i>r liitipn Ni>\>. iliUV aiV WO to fulfil all 

ihr<p iiiilhuln»ii-i l«»r in-ainuMit, soiui* of them which 
<wu\ piiiMj(i\i\'{il. I r . hi»ih moiion aiul immobilization? 
Thr imi.;»h': ih\\»I\\m1 in r\rr\ <praiu <houUl have motion 
■ill thr (tinr III \»MhM to i\\\o\\ tiwwv'ular ooiitraotion to 
y'w'W iiv! pniMp .irUiMi »»M till* i\!M[»h \ osjiols wKioh oarrv 
k\\\\ w I ;ir pioilnits wIuvm' p'v^v'na' i>-vniiKv> fatitne 
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The contused joint surfaces should at the same time 
be immobilizedj providing the contusion and laceration 
IS very severe. The index to the severity of such an 
injury will be found in the amount of pain and nausea 
experienced, and the amount of swelling. Discoloration 
of the skin is not an index of the amount of injury. 
We can elevate the limb affected, apply a wet cheese- 
cloth to the ewolleu joints and over this an ice-bag 
during the first few hours or days until we attain to 
the height of the inflammatory process resulting from 
the trauma. Motion can at the same time be adminis- 
tered to the muscles passively, by means of raassagej 
which produces for these purposes precisely the same 
changes ae active muscular action, and besides carries 
away the waste and inflammatory product in the lymph 
and venous blood- In all sprains of moderate severity 
both massage and active use of the limb can be insti- 
tuted immediately or after a few hours. 

In a ease of the ankle we should apply an elastic 
cotton bandage firmly to the limb^ or leave on the shoe 
in the case of the ankle, lacing it up, and encourage our 
patient to walk the sprain away. On retiring, the 
patient can have massage treatments^ and hot applica- 
tions or a local wet pack. The massage should be begun 
as soon as possible after the injury. It should be ad- 
ministered by a skilled masseur and should consist of 
centripetal strokings and kneadings, and extremely light 
frictions and strokings over the inflamed area, the last 
being designed to favor the centripetal circulation and 
the spreading out of waste products in the tissues so 
that they can be the more easily absorbed by the 
Ivmnhatics, 

After the acute symptoms have subsided, hot appli- 
cations are the best because they dilate the superficial 
vessels and promote local circnlatiouj which assists in 
carrying away the inflammatory products. Since frac^ 
tures or displacements frequently occur in the region 



of the ankle-joint, and as the inflammatory aymptoms 
are usually more severe in these cases, we will at times 
be forced to keep our patient quiet for several days, 
using ice-bags and ma.<.<age. before we can put on the 
bandage or Gibney*s plaster bandages, and put the 
natient on his feet. It is astonishing to the surgeon 
how quickly the patient can get over the sprain, if 
compression be put on the joint and the patient receives 
massage and gets about. I know a recent case where 
the plaster dressings and rest were used in a sprain of 
the ankle and foot, where two years and six months 
were required to put the patient on his feet without 
crutches and appliances at his ankle, and I feel sure 
that had this patient been treated properly along the 
lines mentioned in this paper, only a few months would 
have been required at the utmost. As it was he was in 
almost useless condition at the end of two years and 
three months. The muscles of his leg were atrophied, 
there was too much motion at the ankle-joint, and the 
patient was fearful of putting his weight on his leg, 
and complained of getting tired quickly, and of pain 
in the whole limb. Systematic massage, use and encour- 
agement sufficed in a short time to remove all this dis- 
ability. In these old cases, besides the measures re- 
ferred to, the use of the Scottish douche is good, that is., 
hot and cold water applied alternately. It is of great 
value in promoting recovery. Swedish g}Tnnastics, in 
the shape of active and passive movements of all the 
joints of the limb affected should be used, in conjunc- 
tion with other measures. In the vast majority of 
sprains of the ankle, the ambulatory treatment is very 
satisfactory. The average time required for recovery 
will be from six to twelve days. In 400 cases it was 
nine days. (Douglas Graham.) 

A muscular strain of considerable severity will show 
to the palpating finger an elevation of ruptured mus- 
cular fibers. In these cases a little gentle massage will 
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Dromoie speedy recovery. In a vast majority of 1*0* 
calJeti muscular dtrain^^ there will be no elevation to 
be felt by the palpating finger, and in these cases the 
cold donchej and s^tatic electricity both for its local and 
mental effect, gives remarkable recoveries. 

To recapitulate: 1, Ligaments are rarely if ever torn 
in 60-called sprains, and are never stretched. 2. The 
pathology^ in the majority of a^prains is a rupture of 
the areolar and connective tissue around the joints and 
a contusion of iht: lining of the joints. 3. Immobiliza- 
tion of muscles i^s not rest. On the contrary, in all 
eprains the muscles should have passive exercise the 
iirst few hours, and days, and active exercise after that. 
In the majority of cases active exercise should be insti- 
tuted from the beginning. 4, The plaster casts should 
not be used at all j even in cases where we have a fracture, 
unless it be impossible to maintain a proper position 
of the joint, d- Hydrotherapy in the shape of ice 
applied over a wet cloth the first few hours; water in 
the shape of hot fomentations or in the shape of Uie 
Scottish douche, where we wish a stimulation, is of very 
great value. 6. The couuter-irntation of static elec- 
tricity in conjunction with mas^^age is the best treatment 
for a strain, 7. The ambulatory treatment of sprains 
in conjunction with massage is to-day the best treatment. 

DiscrssioN. 

Dr. F. a. Bl'TLer, Harvard, Nebraska — I do not know that 
anything of intore^t can bt? tiddetl to tht doc-tnr's elaboratt^ and 
Jstientiftc! paper. H^ s^eenis to hnvc em^eifd the ground very 
well. In the treatnient of severe sprHins of nmseles or joints^ 
cold applieationa continued as ad visaed of ton prove vfiy bene- 
ficiaL but cold continued applications are not agreeable to 
all alike. Wherc^ we niet^t with such a patient, luit applica- 
tiiinsi continued may be a^^retahle and henefieiaL Mcdicnted 
solutionji, either hot or ccjld. may be timely. Whichever of 
tbcw njotbode is adopted must be persisted in. Massage h a 
very useful adjunct in tht^ treatment of sprains, using the 
upward stroke with a dt>ft hand, from below upwards, diiuin- 
ifihes tenderness, presses away irritating seeretionss into otlier 
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K-'-; i';. •.•r'.p»-rly and ;uii- 

: - .. - : • •.' .r. •:.- lr»-atn:-i:' f j 

.1-.- ir: ::.*■ main. ir»-i»ini»'nt 

-.:•- .- : • - ir»i'i^ ifi*- inr^aiiiiiM- 

.— :. ■.'.:• -..• ;.T •.!!..!'• iii»'ii in % it--.v 
;?:• »i'!. ■: ::. :- '.- "T ;«»iiit a!T»^'l»-«i. 
■r.-it::!. } • ..- :i..i\ .i.l..:.i. it n;iX"-t :»- 
-r.i •• r . ,'•-.!•-. If '.%»- ar** !•» blanir 
• ji.-. J* :- --•.lu- T»»-.it!i.»-rii i- lii— 

".fjtifiiM-l t..i, I: .\-. ;r.l:.",i- :.•■;. ••,•—•■ i .--t-i v iii:; •-priiin'* 

-nfiij!.ii«- l.iiir*"!;. .i i rM-iirii.i'i' ■ i r.v-r.-rii- t»n«l*-ntv. In i.tjnse- 
ijiiiji'«- «ii ifii-. .iii'l i'.i.iii:.' <.iT "'i- Ti«.itni«'nT i hi oimn. we 
i»-ii-i,«- iiii^i'- i»-ri-iii»- ,iT *'..,- :i;ii. .- ■ •! 'ill- i-Ia-- nf |i.tiifni!* 
tJi.iJi ;iii;. iiiii-r. It i- Ih-.i-i- .■- :i.i\t' l.iil»'tl tn tr»-iit th**:!! 
jii«»l»i-i Iv . .in I lj;r. • iiMt k«-jiT »*:MJi nii-i'i -lur •liift-t ^iipfi'vi'^iiin 
Ion;/ «-n«»ii;.'}i t«i -♦-iiii«' .i jiUMi m-ii!» : 'A*- liavt* tiirntrtl them 
o'.'-i T'f it niii-f Ml -'iti.*-iii-i\ i!-i'. w)iM liii- failt-ii t<j follow 
'.III iJiM-i-t ion- W •• -ii'iiii'i -•■•• T'l it tiMt "iii <lii't i-tii>n^ are 
'-.iiii<"l out itii}>li<-i' !> ;iii<! .iii><iliiT>--\ iiniil thi' {latifnt i* all 
ii;/lit. In :i iiiiM injiii.x ot tin- <-ii.M .n-it-r. :t ti:;ht. -iiii;r-ritting 
b.iii'l.i'."- mill iitl'otil {It rmint'ni r<-iit-r jii ••imi'. i>ut in oa.'>e!* that 
JIM- .it, ill) -<-\«-ii. ••••iiijil'ii' ii'-t in till" ii'i-iiinlN'nt posture is 
jili'«iliiti-ly ni-««--:ir V it \\*- \\n\tt' tn lniiiL' mIhhjI a -pit'ily and 
-jii.i -liir-loi y n--iih. In 'li«' tri'jitiiii'nt ilnTi- a if •'fVtTal Kad- 
jfi;.' in'li«;»Mon- to In* nii-l : I. -i-iiMr •■••miilrtr rf-l t«i injlll'tHl 
iiiii-'li-- oi joint >: 1. -iiiiiliK- inll:ii:iin:iti<in : li. r< lifvi* paiin: 4. 
i( 'loM- till- |iro|M'i I'lMK-tiori. wliiili i- nt'ti'U ilitlii-ult to aecom- 
l>li -li I'iiin. timh-ini--. 'Wi-llitiii jiihI ^titTm-s that sti com- 
iiiohl> lollow ;i -i-vi-n* 'plain ui" .i juini, an- thr principal im- 
jH'liiiniit ■ to ii- till- II-I-. iiriil ii ii. i- imt ovrn-nnn* at time of 
n-i'i-i\ ill," tlw injiiiN. till" ;iiini niay ri-tiiain wrak and trouble- 
■oiiH- lor .1 litiljiiM'. 
I III. .1. 'I. l'..«.KKiiM.K. iN-nvcj. < ■•,!,,i:iili»--I \vt)ulil lik<» to call 

iilti-ntioii to Iwn nt tin- .--iiyi-l"- pu^t nlatr> : 1. that nst of a 
mn -ill" iHMi- .;ii il\ innin^ wa-iiii'j. iiml J. that the Wasting of 
mil ill- 1 o'M'iiii in;.' tiDiii joint truulili- i- ilur to inactivity of 
Mil- Mill i'h- . \\r I. now \*-i\ wi'M tli.it in liy-tnia a patient 
iii.i\ ii- p.ii iil\ /fil III! .iM'i;il wi'ik-*. nmntli-*. •»!• even year.'*. 
•mil Ihi- lull niiliii ;il injiliy ni;i\ Im> ;i]nio^t inipcrrrptihlt*. That it 
1: nol Mil- inarhxily ol tin* iiiii-.i"Ir th:it pl'illripiilly «:iv«*s rise tO 
,i(iopli\. lollnwiiiv jnint inuihh'^. ha-; hern Ji'iimnst rated bv 
III l:<iMiionil. ol Pmi^. OhM'ivin«r tliat inu-i«ular wasting 
jnol. piiiii', ivi|MrinIly involving tin- I'xtnwor nni^rh's, in i-heu- 
iiwiliiiii .iinl iitlii'i liiifji^i". or injui'ic-^ of tin' Joints, Dr. Rav- 
niond inililiilnl ,i I'l ii--, nf in\t -i itrjit jniis to di'tennine the 
piillmloi'v ol niiiiiuhn wa-ilim;: n'sultin«r from injuries or 
th-.rii .1 I ol I III- |ointi, i'Npccially attnuU'il hy pain. 1I»» found 
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that the muscular vvastin<jf resuitin<y from affections of the 
joint was not attended by any of the reactions of degeneration. 
On the contrary, where there was irritability of the muscles, 
contraction often occurring to a smaller quantity of electricity 
than is found to take place in health. He noticed, also, that it 
was principally the extensor muscle of the joint that atrophied. 
He then experimented upon animals. After injuring the 
joints he observed profound muscular atrophy occurred, not- 
withstanding that the muscles were mass^ed and electricity 
applied. He then cut the motor nerves to the injured joint, 
and the result was that muscular atrophy still occurred. Then 
he took other animals and divided the sensory nerves of the 
mutilated joint, and the result was almost no wasting of the 
muscles. These experiments demonstrated that the muscular 
atrophy resulting from joint troubles are due to inhibition, 
caused by the pain in the joint, and not from the inactivity 
of the muscles. The suggestion that we derive from Dr. Ray- 
mond in the treatment of joint troubles is, for the physician 
to relieve the pain of the joint as soon as possible. 

Dr. J. P. Lord, Omaha, Nebraska — 1 agree in the main with 
nearly everything that was mentioned in the paper, but it is 
difficult to formulate hard and fast rules for our guidance, 
and it is necessary to temper all methods of treatment with 
considerable judgment. The doctor alluded to such cases as 
are under the immediate supervision of the surgeon, and of 
course in this class of cases he can determine whether the 
active treatment of the condition is going to be successful or 
not, and know whether he is going to get a synovitis or 
arthritis of the joint subsequently. But many of these spraini? 
come to us that have not had any treatment at all, and we 
find that they have developed either a synovitis or arthritis, 
with considerable effusion in the joint, or a thickening, a con- 
dition which gives us considerable concern and requires many 
months of treatment to attain ultimate success. If it were 
to become generally understood that the best treatment for a 
sprain is the use of the limb — ^and the laity are quick to adopt 
our ideas — in many instances there would necessarily result 
considerable harm, and we would perhaps see more of the ill 
results of the active treatment, so that it is necessary to 
keep this class of cases under continual observation to carry 
that treatment out. In a given case it is impossible to know 
whether certain of the internal structures of the joint have 
been materially injured or not, and it becomes necessary to 
exercise considerable wisdom. I find that when these cases 
come to us, after a few days, in which the active treatment 
has been carried out to a great extent, the rest spoken of is 
absolutely essential. We have to allay the acute process, just 
as we have to prevent it at the start, by rest. We should in- 
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-tituti' !<ii(h tr«'atiiH'iii u>« will U'ht «*nahli the injurtnl member 
it, ri'*utuf itf fiiiictiori. 

ft tiHM Imm'ii th(* < xii«'ri('iic«> of all of uh that there has been 
''Ml fiiijch iiiiiiiohili/ation. \Vh«>ii wv p*t oxtennive efTusion of 
M joint ami a Icn^tlK'ninj; of the ligainentH, which we often find 
in thin I'laHH of caKcs w«» may well a^k ourrtelveii how this 
It'tniihctutii: of the lij^anientH takeH place. It certainly does 
*>*'*'iir, an<l we have a very complex condition. To relieve the 
<(rii-ion. to reduce the thickening;, the most fp€»€Hiy results can 
\m- ohtiiined liy the adminiHt ration of iodid of potanh, and the 
\pf^t fiiean'* of corrf'ctini; the ovt-rst retched condition of the 
lif^amentH iM to jrel rid of the etf union quickly, in some in- 
<iintu't"^ liy a»>piration. and then apply a mtchanical support to 
jriv/- P'^t to the len;;thened lipiments: whether they have been 
*treteh<'d. or wlitther in this overdistention of the joint there 
Uun Iwen Hiitlirient reproduction to produce thiw len^rthening of 
the li;;amentM, in a point which 1 am unahle to fathom. We 
know that it doen exint: an orthopwlirttx we (n(*ounter elon- 
jTHtefl li^^HinentM whieh occur hy a hIow process. It would be 
int^'reutinf^ to know how much c(mies about by Htretchin|]^ or bv 
reprrHluetion. 

\)H. WfiJ.iAM H. (JKKMAN, Mor^^au Park, Illinois — I would 
lik'* to rail attention to the meth(Hl of treating sprains of the 
»nk!<' joint denerilMMl by Dr. V. 1*. (iibney, of New York, 
hurin^ the last five years I have trcatetl ankle sprains with 
miMmt adhesive strips, lN>ginning at the metatarsal articula- 
tion on the inside of the foot, bringing the strip horizontally 
;ffOfind the he* 1 to a <'orresponding point on the outside of 
the fiHii; Wwn with a similar strip applied vertically and 
broui^ht under the foot and to a corresjuinding point on the 
in*id<' of the lej;, alternating these strips until the whole joint 
»-. 'itu'\iu\('t\, and eovi ring the whole with a cheese-cloth bandage. 
'llii'^ method allows the patient to move around and permits 
motion whieh is not inconsistent with rest of the muscles, 
ntu\ proilijces (piieker and better results than anything else I 
have tried. 

\)H. Snkvk U'losing the discussion) — In regard to the re- 
mark** of l)r. hiitler about, the use of water, namely, that 
K/,rfi<' pati'-ntH like warm water while others like cold, I will 
i.«y that there are definite imlicaticms for the use of hot and 
/'old w»t« r. The use of cohl water in the l)eginning, after 
traiifria, is «b'Hig?ie(| to Im' antiphlogistic: but to limit the 
amount of swelling, to cause contraction of the blood vessels 
thin cob! must, be continuous. In order to do that easily in 
our firacfir'c, we should have an ice-bag, or ice in some form 
should be put ov< r a cloth which is wet, which will allow 
easy conduction, and which will keep the tissues nuieh colder 
than if the ice is applied as a dry ice-bag. The use of hot 
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Willi 1. en ;ho ccntiaiy, iH to pidinote ie.«oiption, to act as a 
stimulant, and is a very good thing to use. I think the indi- 
cations ar^ quite definite for its use after the principal exu- 
dative effects of the trauma have taken place. The use of 
alternating hot and cold applications is valuable because of 
the great stimulating effect upon the circulation locally. 

In regard to the remarks of Dr. Eskridge about the wasting 
of nuisclcs not being due to disuse, the experiencf of all sur- 
geons with atrophy from disuse ought almost to refute the 
(experiments of Raymond, which have not been shown to be 
conclusive by other observers. If the muscle wastes because 
the inhibitory influence is gone, how are we to explain the 
loss cf inhibitory influence where there is no paralysis, where 
the motor nerve is all right, where there is a simple con- 
tusion of the tissues, or fretjuently very little contusion except 
in the interior of the joint? How are we to explain the 
nnnurous experiments that have been made along this line? 
The atrophy that always occurs when a limb is immobilized? 
As regards hysteria, we knov; so little about its pathology 
that it is dilticult to draw conclusions. Hysteric subjects go 
<n for a long time with complete monoplegia or complete 
parai)]egia : but these limbs are moved around considerably, so 
tlijit the\' get more or less exercise of their muscles. 

So far as lengthening of the ligaments is concerned, I know 
nothing regarding the facts cited by Dr. Lord. What has 
forcibly appealed to me is the fact that it is not due to a 
stretching of the ligaments that we get preternatural mobility 
of a joint after a sprain, but that it is probably due in a 
measure to immobilization of the muscles, because there is 
loss (if function, a weakening and atrophy quantitatively, and 
the muscles do not hold the joint surfaces together as well: 
and perhaps the main factor is that there has b en absorption 
of the connective tissue round about the ligaments and joints 
forming the supports. These cases soon lose the apparent 
shorte'ning after proper treatment. In cases where we can 
twist the ankle to one side, where we say we have a tremendous 
preternatural mobility, we say the ligaments have been 
stretched; but if it be true that we can not stretch the liga- 
ments and the<e patients soon recover after receiving proper 
treatment, we can not but think it must be due to some other 
factor than lengthening of the ligaments. 

With reference to the use of Gibney's method of treating 
nnklc sj)rains by the appl legation of adhesive plaster, I men- 
tioned it in my paper. It is a good treatment. I have used 
it. It is a good way of applying pressure and support, and 
gives the patient, besides the necessary local support, a mental 
support, so to spe^ak, to encourage him to walk on his foot. 
I have personally walked after a severe sprain: I did not 
5 
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even have maMsai^e. My joint wurt very |>ainful at tirAt. but 
it in wonderful how the pain will dit)api>ear if walking \a 
kept up. 

I did not attempt to lay down absolute rules for our 
guidance in the treatment of these eases of ankle spraikis, be- 
cause each cas«' is a law unto itself. I simply called your 
attention to certain principles which should govern our treat- 
ment of this class of <-ases. 'i'hc treatment of these eases of 
ankle sprains in the past has Ikhmi a reproach to the medical 
prof<»ssion when viewed from the standpoint of massage. Mas- 
sage establishments, bone-setters and osteopaths have cured 
many of these cases where physicians have puttered along with 
the application of plaster-of-paris, because they have made 
use of the mus<'!es. 



ELBOW FRACTURES AND THE X-RAY. 



W. W. GRANT, M.D. 
Surgeon, C. R. I. & P. R. R., and Consulting Surgeon, U. P. Ry. 

DENVER. COLO. 



There are, no doubt, those who think we have reached 
the highest excellence in the treatment of most fractures, 
but none who are familiar with the treatment and re- 
sults of elbow fractures and a;-ray disclosures will be 
deluded by the brilliant achievements of this surgical 
age. There are still more things in surgery and medi- 
cine than are dreamt of in our philosophy. My purpose 
is to present for consideration some mooted questions 
in the treatment of these elbow injuries and the impor- 
tance of the facts disclosed by the a;-ray in the future 
treatment of fractures. 

Allis, years ago. called attention to the importance 
of maintaining the normal angle of the humerus and 
ulna in the treatment of fractures of the lower end of 
the humerus, because of its influence on the carrying 
function of the arm. He treats the arm in extension 
because he believes it best maintains the fragments and 
the normal angle. This angle is greater than many 
suspect. With the arm extended in supination, a line 
drawn from the head of the humerus between the tuber- 
osities will meet a transverse line through the carpus 
two inches inside of the styloid process of the ulna, 
which is the measure of the outward deviation of the 
forearm. If, in the adjustment of the fragments, the 
articular surfaces do not conform to this angle, the 
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uaiT)'iiig puwer will be diminished. In any pogition 
with imfHjrfect coiiptattori of fmgiiients aHchybsis is 
iiioir wrtnin. Thv a-iscrtian of Stimson that upward 
iln^pliiCH'iarm of the inierntil condyle ooe- fourth of an 
incli will deetroy the normal angle of deflection at the 
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or screws or clamp. The great majority of surgeons 
treat fractures of the condyles and supracondyloid with 
the arm at a right or acute angle. A few, conspicu- 
ously Allis and Roberts, prefer the arm in complete ex- 
tension, believing that anchylosis is not so common. I 
have not treated these fractures in extension nor by 
operation, except compound, but I have seen more cases 
of anchylosis in this than in the flexed position. 

Unlike most fractures, a perfectly accurate adjust- 
ment and coaptation of the fragments seem necessary 
to a perfect functional result. This object is so difl&cult 
of attainment that if more satisfactory and perfect re- 
sults can be safely obtained by operative means the 
time has come when it should be more generally adopted. 

I have two cases, with skiagraphs, which I desire to 
report as pertinent to the discussion. 

Mrs. M., aged 65, fell on the sidewalk in May, 1898, 
producing a supracondyloid fracture of the humerus. 
The line of fracture, as shown by the skiagraph, 
traversed the upper border of the coronoid and ole- 
cranon fossae. It did not seem difficult to replace and to 
maintain the fragments. The two skiagrams taken on 
the second and seventh day show that the fragments 
were not retained in as good position as desired. There 
was splintering of the upper fragment posteriorly. The 
fragments were adjusted three times and the arm kept 
at a right angle in long posterior and short anterior 
splints. While flexion and extension are not perfect, 
the functional result is good. The fact that she can feed 
herself and dress her hair with ease is sufficient attesta- 
tion of the fact. She experiences no discomfort nor 
inconvenience in its use. It is difficult to prevent rota- 
tion of the lower fragment in these cases. 

Except with a laboring person, the evil of the gun- 
stock position as to the impairment of the carrying 
function is much exaggerated. 

UnioU; with as much overlapping as indicated, is a 
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meolianiral iinpediTnent to perfect flexion. Cheyne and 
Burghard suggest! that this defect may be overcome by 
treating the arm in scute flexion with a compress otof 
the upper fragnient. As most sufgoons believe that the 
action of trict^ps and brachialis influeneee the position 
of the lower fragment, I may si^ggest that as no position 
will relax both, tenotomy h appropriate and sometimes 
u*iefuL 




Caae 1. — Miia. il.. Ut-tobeiv 11»U0, iLree yuajs atui lUrtt i»antlis 
after iDjtirj. Arm Irsoks well. Consldernble antero-pogrerlor tbick- 
ening due to apllnredng, callus and imdtie prominence of upper 
fragment anteriorly with rotation of iroiUtfCi. 



Casf. 2. — M, M. Y.J aged 40, n brakeman, was, on June 
21, 1900, on top of a refrigerator car with his legs in 
the ice chamber when the car went off the track and, 
throwing him against the side of the ice chamber, frac- 
tured the internal condyle of the left humerus, Involving 
the joint freely. I saw him twelve hours after, when 
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the parts were greatly swollen, making a satisfactory 
examination difficult even under chloroform. Four days 
later a skiagraph by Dr. Stover showed the f^agm^J^ 
with the condyle displaced upward. The swelling was 
now much reduced, and under chloroform the fragjo^ 
was easily adjusted and the arm treated at a right angle 
throughout. It was examined two or three times a week, 
but passive motion was not used until the end of the 
third week when union was quite good. At the end of 
two months he was engaged in light work and flexion 
and extension were very good and steadily improving. 
A skiagraph three months later, September 19, showed 
good union and excellent position of the fragments. 

Some recent writers maintain that the coaptation ol 
the condyles can only be securely maintained by cutting 
down on the condyles and wiring or nailing the frag- 
ments, and that this is the best method of treatment, 
while most surgeons would treat them with bandages and 
sj)lints in flexion, a few in extension. 

There are some general considerations of special in 
terost that might with propriety be mentioned in this 
connection as determining general conclusions: 

Anchylosis is due to misplaced fragments, and when 
in position should not be endangered by manipulation. 
Rubbing and gentle massage of the muscles may be used 
in a week. It is important in feeble subjects, but care 
should be exercised not to disturb the joint and frag- 
ments, as rest is the important principle in the treat- 
ment of any fracture and of the greatest value in acute 
ioint troubles. 

The real status of the x-ray is yet to be determined, 
though its use in surgery is one of the distinct scientific 
advances of our time. I fear we are prone to rely too 
exclusively on instruments of real or supposed demon- 
strable scientific precision which do not appeal to the 
exercise nf our own analytic judgment and surgical 
acumen. There is danger that improvements in speciali- 
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was taken. Repeated and careful measurements showed 
that the shortening did not exceed three-fourths of an 
inch, and this was partly due to the bend or distorted 
axis of the limb. I call attention to the apparent ex- 
treme overlapping of the fragments. The light shadow 
represents the temporary callus. The distinction is 
highly important. Imagine the influence of such a 
picture on a patient or a jury. As the father in this case 
expressed it in a letter to me: "It was about as bad a 
jumbled up leg^' as he ever saw. It might have been 
better, but the functional result is good. She was 
treated by an intelligent young surgeon who noted great 
difficulty in controlling the child's movements and the 
position of the limb, though it is quite natural and, to 
all external appearances, the result is excellent. 

The other skiagraph, made by Stover, of Denver, one 
year ago, represents an oblique fracture of both the tibia 
and fibula about the middle. It is the case of a Boston 
woman who was treated by a Boston surgeon. It is 
a unique and extremely interesting specimen and appro- 
priate to this discussion. It will be observed that while 
the tibial fragments are not perfectly adjusted, yet 
union is good; but the chief interest is in the fibula. 
The upper end of the lower fragment was undoubtedly 
driven against the tibia when the accident occurred, was 
never replaced, and is united to the tibial fragments, 
while the upper fragment is not in contact with any 
other, and therefore is ununited. The contour of the 
lee is perfect and the patient uses it even in dancing 
with comfort and pleasure. The position looks bad, but I 
believe it a safe assertion that the fragment could never, 
have been replaced without cutting down on it and 
adjusting by the application of force. 

Such a demonstration is significant. Mr. Lane,^ of 
London, maintained, with much plausibility, that mus- 

1. Lane Lectures, 1897. 
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ducts about ttie fragments, and that we aii^ tmable to 
restore the booes to their oormal form by means of 
manipuIatioB and iplints-" While these panaxkg ane 
^peeiaUj applicable to Pott's fracture and to obiiqtie 
fTMCtiire^ of the long bones, and, I may add, to the 
lower jaw. it will be a tlisiinet advance when operation 
is n^^orted to when the fragments ean not be sad^fae- 
lorily adjusted and niainl;iiiied br other meanj=. In com- 
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With dui^ allowanw for its defects and dangers, the 
a:* ray lias mode new conditions and imposed new de- 
mands rtnd responsibilitiGs on tlie surgeon. Do not the 
inodict^lcgal asiKKits of ihe question, as well as practical 
results, indicate the necessity or desirability of more 
radical methods in tjte treatment of certain oblique and 
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joint fractures? If both are put on a sounder and safer 
basis, this must be answered in the affirmative. 

The only way to more certainly maintain the accurate 
coaptation of the fragments is to immobilize them by 
silver wire, screw, nail or clamp, but only under the most 
approved aseptic conditions. In the absence of infec- 
tion the results must be better. This department of 
surgery has not been met with the courage and skill 
that has been so manifest in other fields, and it is too 
important not to receive the serious attention it de- 
serves. 

Carl Beck^ says, in reference to skiagraphs, that there 
are injuries; the correct interpretation of which pre- 
supposes, besides thorough anatomic knowledge, the 
greatest care and a vast amount of experience as to the 
different modes of delineation in various projection 
planes. 

The greatest diagnostic difficulties are offered by the 
joints. With a distinct skiagraphic plate, taken under 
improved scientific conditions, it should, he avers, with 
expert clinical and anatomic knowledge, be evidence in 
court. 

The Annals of Surgery for August contains an elab- 
orate scientific paper by Cotton, of Boston, on the 
"Pathology of Fractures of Lower End of Radius." In 
reference to the Roentgen ray. he says : "It may be said 
in advance that there seems to be no single form of 
lesion described from any actual specimen which is sus- 
ceptible of demonstration in the shadow picture that 
has not been demonstrated in one or more clinical cases ; 
nor has the a;-ray discovered any previously undescribed 
lesion. ... It needs no argument to show that the 
a:-ray plate, valuable as it is, is in many ways rather an 
imperfect record." 

The American Surgical Association, at its last annual 

2. Med. Record, N. Y., Aug. 25, 1900. 
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meeting, in May, by unanimous vote passed a resolution 
that the skiagraph is inadmissible as evidence in court, 
because, being a picture of a shadow and not of the 
object, it is inaccurate and unreliable. 

The only tenable conclusion, it seems to me, is that 
the skiagraph should never be used as the determining 
factor in regard to the existence and pathology of frac- 
tures, but may be, in honest and capable surgical hands 
only, used to supplement or confirm opinions reached 
without it. It must always be a condition that the 
electrician is equally honest and competent. The illus- 
trations and facts familiar to surgeons show beyond a 
doubt how unjust and indefensible a conclusion must 
be, in or out of court, that is based solely or chiefly on 
the appearances of the skiagraph. 



OPEN TREATMENT OF SUPPURATION OF THE 
KNEE-JOINT. 



W. J. MAYO, A.M., M.D. 

Surgeon to St. Mary's Hospital : Surgeon to C. & N.-W. Ry. Co. 

ROCHESTER, MINN. 



In the January, 1895, issue of the Annals of Surgery, 
Dr. C. H. Mayo reported a ease of acute suppuratioD 
of the knee-joint, which he had treated July 30, 1894, 
by a transverse incision across the front of the joint 
in the same manner as for excision. This enables, the 
surgeon to get at every part of the joint, converting its 
many recesses into a simple open cavity. The result of 
tho operation is astonishing. In a few hours a patient 
in whom an amputation seemed to be the only hope is 
on tlie rocid to recovery ; such a procedure gives all the 
benefits of the mutilating operation without shock or 
injury to im])ortant structures. It must be understood 
tliat this method of treatment is for the more advanced 
oases after the usual measures have been exhausted and 
amputation appears to be necessary. In most instances 
tlie capsule has been perforated and the soft parts above 
and bolow the joint are infiltrated with septic material. 
All of the important structures are in the popliteal space, 
and a transverse incision through the patella enables 
the surgeon to pack the joint with gauze, and treat it as 
an open wound. By going through the patella, second- 
ary sutures are given a firm support after the infection 
is under control. The abscesses, if they exist in the soft 
parts, are freely opened and drained. The margins of 
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the wound granulate rapidly and in from two to three 
weeks, when the discharge has practically ceased, the 
cut patella is reunited, the excess of granulations re- 
moved and the soft parts allowed to granulate. 

Surprising to relate, not all of the cases are followed 
by ankylosis. If the cartilage of the joint is not eroded 
considerable motion may be ultimately obtained, al- 
though this is a secondary consideration, as the condition 
is one which threatens life or limb. The reason ankylo- 
sis does not always follow is because the adhesions are 
developed in the same manner as a pannus projects over 
the cornea and, unless the cartilage is completely cov- 
ered by the advancing granulation, the portion which 
remains smooth permits of motion. If erosion of the 
cartilage has taken place ankylosis will necessarily result 
no matter what method of treatment is followed. 

For the milder cases in which the capsule is intact 
irrifiration with antiseptic solutions or with pure carbolic 
acid followed by alcohol, as advocated by Phelps, is often 
all that is necessary. If this fails, lateral incisions, as 
practiced by Halsted, or tubular drains after the plan 
of Edmund Andrews, may be sufficient, but there are still 
a number of neglected cases, especially punctured 
wounds, in which these ordinarily satisfactory methods 
are entirely inadequate and the patients have in the past 
come to amputation or death. Open treatment by trans- 
verse incision across the entire front and lateral aspects 
of the joint gives all of the benefits of amputation with- 
out its risks, and saves for the victim a most useful limb. 
We have practiced this method for six years in a number 
of cases with the most satisfactory results, and in chil- 
dren have obtained a range of motion from 15 to 60 per 
cent, of the normal. In conclusion I can not do better 
than to cite Dr. Arpad Gerster,^ who says that Dr. C. H. 
Mayo's suggestion struck him as very plausible, and he 
has "applied it in two cases. The result has been excel- 
lent. As all know, these acute forms of joint phlegmon 
6 



r)Of>f*^^f^r\\y ftnd in ankylrwia. if, imieei they do not cao^ 
|r>fm of limb or life. The carriia^inoui? covering of the 
hr>r)o^ forming the joint i.'» destroyed and, therefore, 
ftnkyIofli« i« inevitable. Knowing thL-i fact, the surgeon 
in «doptinfif fhi?* method of treatment frankly accepts 
fh^ n^/^e««ify for ankylosis. The road then becomes very 
^l^ftr. Th^ treatment consists in laying the joint open 
\fy ft trwnaveTse incision, extending from one condyle 
f^ th^ 6fh^T. just as a joint is laid open for resection. 
Th^n ns mnny more incisions are made as may be neces- 
finry. In tir()f^r to open up every collection of pus or fluid 
}fi tir nhtiui thn joint. The capsule in all of these cases 
h v^fv infurnpsront nnd swollen and for this reason oc- 
^hlH^fl nil (Ifninn^o tubes in a way to make retention 
Inhvllnliln Thnn Iny Ihc joint freely open, removing or 
tiMJ HMuMvhifci iipptioR. ns thr case may be. pack and drain 
t'MMV HM»n«»p. nttd in^ni it as an open wound. It is 
jwiMMJohlnu luMv rapiilly tlio phlo|a:monous process ceases 
\\\\\'\\ v\^\\\\\\\\v\\ with olhrr nu^thods of treatment. After 
\\\\' ^\\\\\s\\^\\\^ »»r nolivo itdlannuation have subsided, the 
\\^\s\\ \< \\\\\ \\\ \\\y\\^\^\' position rttul ankylosis is allowed 
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whole length of the pfttellm on one side, bat did not cat across 
the tendon, as Dr. \Uto did. bat opened it freelv and kept It 
open. He got well with verr good nvnion. 

Db. D. S. Faibchild. Clin tun. Iowa — ^About the tim<e thu 
article was published a CMse came under mv observation, and 
aided by it I adopted the treatment laid down br Dr. Maro 
with excellent re*alt.«. A considerable degree ot motion of 
the joint was obtained, ^o that in a few month.^ scarcely afiv 
limping was ob«€-rved in walking, but in running the larger 
motion reTeal€d the fact that th^ joint movement waj^ zmx 
perfect. 

Db. W. L- EsTts. >>-^th B-rthleaem. Penn^^jlvania — Before 
seeing the paper of Dr. MaT'> I i>rao^.ic«d a •imilar operation 
by cutting through the t-n»ion. It i» •nrpriMng what *pa«: it 
gives us an>i the facility with which w^ can clear oat toe 
necrosed tissue, and how one gets at the crevices which cwaEd 
never be reached by lat-tral iacision. Trie •uggestion of cnt- 
ting through the patella, rather than th*- 'operation I have 
employed, is one that I -ha!! aiopt in zr.j n-^xt ca*^. 

Dk. JoHy E. •JWDf*. ^i'rA'^'Zf! — T Zf-^'irf- to *:X^r^^ zt.j appre- 
ciation of thi* *rX'^V.^TL* lA'^': Th*- "-rjA! tr**tnient. *-? ha* 
been mentioned by ti-r 'i»:tytvr. ■»■' are al! f^^lli^T with, a&i 
it consist-s of -iraiiiAg* '17- ttih-iE^i- ■^-'^- If I i3tti^r*v»i his: 
correctly, he doe* r^.t izn-jr*- that tr*atrr-*iit *vrTi aoTr. TLe 
method which he Lk-s wj !r:n^?7 *:! plainer wi!! snavrh fros. 
the jaws of deati * -:*rta:r. pts-r^r-t^jj* -.f p*t:*iit> a&i it will 
save many I«^. For tb**r: Tr* -».:_- ft > an rX"5iTieii:!ig''T Ta!-:La- 
ble c»jBtri?Kiti«ji. 



SOME ADDITIONAL OBSKRVATIONS ON THE 
EFFECTS OF INJIRV TO TEIUPHERAL 
NERVES. 



D. S. FAIRCHILD, M.D. 

Division Surgeon, C. & N.-W. R. R. : Special Examining Sargeon, 

C, M. & St. P. R. R. : Local Surgeon, B., C. R. ft N. R. R. 

CUNTON, IOWA. 



Two years ago 1 read a paper before the Academy, 
on "Injuries to Peripheral Nerves/' in which a case 
was related illustrating the effects of a comparatively 
slight injury to the nerves of the thumb, resulting in 
very distressing symptoms covering a period of more 
than two years. The extremely painful symptoms were 
due to a pressure lesion including the branches of the 
median nerve supplying the thumb. The amount and 
density of the connective tissue attending the healing 
of the wound was remarkable. The healing of the 
original injury was scarcely accomplished before painful 
twitching of the thumb occurred. It was at once recog- 
nized that the nerve branches were caught in the scar, 
and it was apparent that relief could be obtained only 
through surgical means. Twice the scar was dissected 
out and the nerve freed. Later the external cutaneous 
and the collateral branches of the median supplying 
the thumb were resected with the effect of producing 
paralysis of sensation on the palmar surface, but the 
pain recurred after the healing, with the addition of 
painful spasms of the fingers supplied by the median 
nerve, painful sensations extending up the arm, and 
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vasomotor paralysis together with somewhat widespread 
reflex disturbances. 

A fourth operation consisted in a division of all the 
soft parts, including the adductor muscles, nerves and 
vessels, to the inner side of the original injury down to 
the bone, at the same time removing the scar tissue, 
allowing the parts to retract, uniting only the skin 
with a few stitches and using gauze drain. 

The fifth operation consisted in amputating the thumb 
through the middle of the metacarpal bone. Complete 
relief would follow each operation for a period of about 
six weeks, when the old pain would return — although 
it may be said that after the last operation the pain 
did not reach its original intensity, in fact, for a few 
days in succession comparative relief would be obtained, 
then for several days the pain would be very severe, 
extending up the arm, and attended with vasomotor 
paralysis in the hand and fingers, violent and painful 
fiexion of the fingers into the palm of the hand. It was 
at this time that the case was reported. 

At the end of six months, the condition not improving 
— and, as the pain had increased and the man totally 
incapacitated for any kind of employment — propositions 
for further operative procedure were made. The patient 
was now quite willing to have the median nerve resected 
with all the crippling effects resulting therefrom, or 
even to have his arm amputated if it would afford any 
relief. At the suggestion of Dr. Owens, the remaining 
portion of the metacarpal bone of the thumb was re- 
moved by amputation at the carpo-metacarpal articula- 
tion, all the scar tissue dissected out and the median 
nerve carefully raised and freed from any nerve con- 
nective with the thumb — if any existed. The wound 
healed promptly, but in three weeks the pain returned 
in all its former intensity. I had already been impressed 
with the fact that a chronic neuritis existed in the 
median nerve, and that under the influence of this 
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morbid condition trophic changes occurred in the new- 
forming tissue of the wound, resulting in the production 
of a large amount of dense connective tissue^ which 
exercised a pressure influence on the already irritated 
nerve. The great suffering of the patient^ his utter 
inability to perform any labor, and my failure thus 
far to furnish any permanent relief led me to 
consider every possible means short of the mutilation 
operation of the median nerve resection or amputation. 
After considerable reflection; it occurred to me that if 
I could protect the nerve from the compressing influ- 
ence of dense scar tissue, something could be accom- 
plished. I therefore secured from a dentist a sheet of 
gold of the uniform thickness of 1/500 of an inch, 1% 
inches in length and % of an inch in width. This I 
placed in the sterilizer, and I prepared the hand with 
^eat care, observing the most rigid asepsis. I again 
opened up the wound, dissected out all the scar tissue, 
lifted up the median nerve as it passed through the 
wound, on a strabismus hook, to make sure that the 
nerve was free from scar tissue. When this was done 
I covered the nerve with the sterilized gold sheet above 
referred to, pressing it down on each side of the nerve, 
fining it evenly so that the nerve could come in contact 
with the tissues of the hand only at its posterior surface 
ah it passed along its course. The flaps, composed of the 
hkin and subcutaneous tissue — which I had formed in 
'rxpofiing the field of operation — were united over the 
U/Ad foil with silkworm gut and horsehair. The great- 
'rrt care was taken at every step of the operation to 
-.^'faira the most perfect asepsis and coaptation of all 
t|j^; parts. The wound was covered with copious dress- 
ifiifii which were removed at the end of ten days, when 
tfj<f wound was found perfectly dry and the stitches 

Thifi last operation was made April 18, 1899, and 
it\/fui two months later the patient resumed work as 
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a bridge carpenter, and has continued in this employ- 
ment since, having been practically free from pain. 

When he first resumed work, if he exercised the 
muscles of his arm much or exposed it to any continued 
jarring influence, or if he became exhausted from any 
cause, he would suffer more or less severe attacks of 
pain, which would however subside after a day of rest. 
The condition of the nerve gradually improved until 
at the end of a year he was practically free from pain, 
whatever he might do. At that time an incident oc- 
curred which illustrated the serious nutritive disturb- 
ance resulting from two and one-half years of constant 
irritation. He was employed to pick up nails for three 
hourS; and that night suffered considerable pain, con- 
traction of fingers into the palm of the hand and vaso- 
motor paralysis. This all cleared up without treatment, 
after a day or two of rest. It may be observed in this 
connection that the hand was very susceptible to the 
influence of cold. 

At the present time — one and one-half years after 
the operation — the median nerve may be said to have 
been restored to its normal state of nutritive stability, 
and that the man is able to perform any labor adapted 
to his years and strength with entire freedom from pain. 

DISCUSSION. 

Dr. J. T. ESKRIDGE, Denver, Colorado — There is one opera- 
tion devised by Dr. Charles L. Dana, of New Yorlg for the 
relief of intractable pain resulting from neuritis; this is, to 
open the spinal canal and cut the posterior nerve roots, be- 
tween the ganglion and the spinal cord, of those nerves that 
are distributed to the painful area. The relief of pain is 
immediate, and will not recur until the severed nerves unite, 
which probably may be prevented by taking out a sufficient 
portion of the nerve to prevent this. Most of the cases which 
have been operated on in this manner have been permanently 
cured, so far as I have been able to learn. 

Dr. D. S. Fairciiild (closing) — There is one thing that 
impressed me very forcibly in regard to the management of 
these cases, and that was the unusual amount of scar tissue 
which is developed in nerve injuries, not in these cases partic- 
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ularly. hut in all i'\\M*s wlicrc t)ie ni*rvf>s arc injured. I have 
treated a gtxNl many catM's at one time and another of wounds 
in which the nerves were injurtsl in the wound or at :9ome 
point above it. and )iave haii that feature to contend with. 
I have never ohr4erve<i it ho Atrikinf^ly as in this case, and no 
case has given me so much trouble. 



HOSPITAL CARS FOR RAILWAY SERVICE. 



W. L. ESTES, A.M., M;D. 

CHIEF SURGEON OP THE LEHIGH VALLEY E. R. 
SOUTH BETHLEHEM, PA. 



The end of the nineteenth century exhibits marked 
improvement in the means of alleviating suffering; and 
*for saving life. The sick and wounded in the last two 
wars have had furnished* them life-saving appliances and 
means of transportation never dreamed of in former 
times. Public sentiment is so exercised in the matter 
of efficient attention to the needs of the sick and wounded 
in warfare that it is astonishing that people think or do 
so little in ordinary civil life in the matter of efficient 
first aid and comfortable transportation for the much 
larger number of persons who suffer injury on our rail- 
roads. The Interstate Commerce Commission shows 
that, in round numbers, there were 51,743 railroad 
casualties to persons in the year just ended. There were 
7123 fatalities and 44,620 injuries. The total casualties 
to the British army in the war in South Africa, up to 
date, amount to about 48,000. 

An interesting compilation of the number of persons 
killed and injured on the railroads of the United States 
during the year ending June 30, 1899. has been made 
by the Interstate Commerce Commission and furnished 
to the insurance press. During the twelve months 7123 
persons were killed and 44,620 injured, a total of 51,743 
casualties. In summarizing the accidents, it is found 
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that 1 out of every 420 employees of railroads was killed, 
and 1 out of every 27 was injured. Of trainmen, engine 
drivers, firemen, conductors, etc., 1 out of every 155 
was killed and 1 out of every 11 injured. One passenger 
for every 2,189,020 carried was killed and 1 injured out 
of every 151,998 carried. During the year 239 passen- 
gers were killed and 3442 were injured. 

When one reflects that railroad casualties are con- 
tinually going on, and will continue to occur, while those 
of warfare are intermittent and frequently far apart, as 
happily wars are not frequent in modem times, it 
is astonishing to know that scarcely any efficient 
system for assisting and caring for injured persons 
exists on many ofthe railroads in America. The purpose 
of this paper is briefly to consider the suggestion of 
furnishing properly-equipped hospital-cars on railroads 
for the purpose of caring for the injured and sick per- 
sons along their lines, and especially to incite discussion 
of this important subject from thoughtful, earnest, 
practical surgeons who are connected with railroads. 

The experiment has been tried on a few lines. I know 
of the Long Island Railroad, the Lehigh and Susque- 
hannah branch of the New Jersey Central Bailroad, 
and I am told that the Plant System also has such 
cars. The Missouri, Kansas and Texas Railroad has 
in preparation a car to be used for transporting sick and 
injured from an emergency hospital to their general 
hospital. There are probably others of which I know 
nothing. 

I have been able to obtain very little data as to the 
efficiency and value of the few hospital-cars in use, so 
I shall have to discuss the subject purely theoretically 
in the light of the well-known necessities for surgical 
aid on railways. 

1. Expense. — A very important matter when it comes 
to the adoption of the system on a railroad line will be 
the expense. For the car itself it may be estimated that 
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$2500 or $3000 will be spent, the expense of its equip- 
ment will depend on how complete its appointments shall 
be made. If the system shall displace other methods 
of rendering first aid and be more eflBcient, there must 
be, besides beds and stretchers, a stock of aseptic dress- 
ings and antiseptic appliances, with simple splints, 
bandages, etc., which would doubtless amount to $300 
to $500. At a low estimate, therefore, $3000 would be 
required to build and equip each car. Besides, the cost 
of running and transporting the cars over the line would 
be considerable in the course of a year. 

2. Range of Efficiency, — Recently I asked an experi- 
enced dispatcher about this matter, and in answer to the 
question, ^TJnder the ordinary conditions which prevail 
on a busy railroad line, how fast time could you guar- 
antee a hospital-car in moving from one point to an- 
other?'^ He replied, ^Twenty-five miles an hour would 
be about the limit.'* In other words, it would require 
about an hour to reach an injured man if he were twenty- 
five miles away from where the car was located. The 
reason for this is that the car would have to be sent 
"special," usually with a slow locomotive, and with 
chances of failing to get "right of way,*' or be attached 
to one of the lesser trains, which are usually slow. The 
fast express trains are too heavy usually, and their run- 
ning time too close to add to their burdens ; to attach a 
car to the limited or to side-track the limited for the car 
running "speciar* would not be thought of under ordi- 
nary conditions. As a means of rendering first aid, 
therefore, a hospital-car would be too slow to be efficient 
in a great many, perhaps the majority of instances. 

3. Location of the Car and the Number Required on 
a Line. — As noted above, twenty-five miles an honr 
would, under ordinary conditions, be the expectation 
of hospital-car service. This might be in two directions, 
and so make the range of one car fifty miles. In order, 
therefore, to assure this service of one hour from the 
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time of its call, there must be one car for every fifty 
miles of track. When there are a number of lines 
branching out from a common center, the proper loca- 
tion of the car would naturally be at the center or the 
point of convergence of the lines. One car under such 
conditions might serve for a much larger territory. 
Under the ordinary conditions of trunk lines, however, 
one car for every fifty miles would be necessary to give 
service with any degree of promptitude. For a main 
line of 500 to 800 miles ten to sixteen care would be 
necessary. Then there would be yards and branches 
to be cared for, and these would require, for a 600 or 
800 miles' system, the addition of five or six cars — a 
total of fifteen to twenty-two hospital-cars. Yards, re- 
shipping points, crossings, junctions and termini are 
generally regarded as especially liable to accidents. 
Wreck cars are, as a rule, not evenly distributed over 
a line. It would doubtless be well' to follow this rule 
with hospital-cars. Perhaps with every wreck train 
a hospital-car might be located. I find that about ten 
wreck cars are allowed to a road of 500 miles of main 
line track. To follow this last suggestion would provide 
about the same number of hospital-cars as the first 
idea of distribution required. Putting them with the 
wreck cars would assure prompter service in case of 
serious catastrophes, perhaps ; it would delay them, how- 
ever, in many other instances. They would have to be 
uncoupled and detached from the wreck train when 
the hospital-car alone was required. 

4. What Provision Shall he Made for Surgical Service 
on Hospital-Cars? — If the cars are to be properly eflS- 
cient, a surgeon or surgeons must accompany them on 
all expeditions of mercy. To assure this, it would be 
necessary to recast the ordinary arrangement of local 
surgeons along a railroad. It might be made a rule 
that the surgeon in whose territory the accident occurred 
should serve on the car. In the East, however, it is 
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rare for one local surgeon to have charge of a territory 
of twenty-five milesof road. He might render first-aid and 
then turn the patient, or patients, over to the next local 
surgeon on reaching his territory, so that in a transporta- 
tion of twenty-five miles two surgeons might have to offi- 
ciate. It is rare on most roads to find, in every section of 
twenty-five miles, a hospital or place of permanent 
treatment to which the injured person could be carried. 
The journey of the car would have to be much longer 
in some instances. The first surgeon to render aid 
would have to go far afield, and perhaps leave his loca- 
tion for many hours, or else there would be a large 
number of changes of surgeons en route. This would, 
in the last instance, work no end of confusion. Suppose, 
however, the rule were made that the first local surgeon 
to render aid must accompany the patient to his des- 
tination. The time this would require would be a very 
serious matter to a surgeon, without any direct pe- 
cuniary return for his work and time. Grant, however, 
that the railroad company would pay for the surgeon's 
time and work. If it were at the usual rate of fees, 
very few railroads would stand it. If it were at con- 
tract rates, very few efficient medical men would stand 
it. This service would, to be efficient, require salaried 
surgeons, and the expense would be very heavy if the 
men employed were properly qualified. I believe no 
railroad would stand such expense. 

Another arrangement might be made, and in some 
instances it would not prove inhumane not hurtful, viz. : 
a local surgeon might render first-aid, see the patient 
aboard the hospital-car, and put him in such position 
and condition as would seem proper at the time, and 
then entrust him on his further journey to a lay em- 
ployee — a brakeman. flagman or conductor. Surely 
some one ought to remain in the car with the patient. 
If it be a lay employee, he must give up his other occu- 
pation during this time ; this frequently required might 
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also make a serious expense, and be in a great many 
instances inexpedient and dangerous. 

Another point is : if the car has to leave its own terri- 
tory, as it must do in order to prevent the evil of trans- 
shipment, and very serious discomfort to the injured 
person in many cases, what provision shall be made for 
caring for possible accidents during its absence? This 
might be a very serious matter. It would not do for the 
next car on the line to take its place, as this would only 
transfer the evil. It is therefore obvious that a hospital 
car must be supplemented by other provisions for caring 
for injured persons. 

If the foregoing points are well taken, it is evident 
that in order to equip a railroad line which has a main 
line of as many as 500 miles with hospital cars in 
sufficient number to begin to do efficient service in the 
majority of emergencies^ it would cost from $30,000 to 
$50,000, and the maintenance and running of these cars 
would also add materially to the annual expense account. 
The personnel and the usual arrangement with local 
surgeons would have to be materially changed. Lastly, 
and especially, prompt and rapid first-aid by means of 
hospital-cars, under the ordinary conditions, could not 
be rendered in a large number of individual emergencies. 
Xo doubt the sentimental value of a system of hospital- 
cars for emergency work would be very considerable, 
but as practical men can we advocate any such system 
when we know there are other and prompter means of 
succoring injured people, and which are on this account 
and perhaps in other respects more efficient? 

The argument that a hospital-car furnishes seclusion, 
comparative comfort and facilities for proper dressings., 
and even operating-room facilities is frequently used. 
I am willing to grant the first point, namely, that the 
car furnishes seclusion and comparative comfort, with- 
out argument, provided the car is at once available. I 
have shown, however, that in many instances this will 
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be utterly impracticable. The value of the other points 
of the argument are very doubtful. We all know it is 
much more important that the man who does the first 
dressing shall have the proper training and experience 
and know the best modern way of handling injuries 
than that all proper facilities for doing the dressings 
shall be provided to a less competent man. As I have 
said, in writing on the ^'Treatment of Compound and 
Complicated Fractures," the fate of the injured person 
depends very greatly on the man who does the first dress- 
ing. I doubt whether it is best for a seriously injured 
person to put him in the hands of an inexperienced 
and poorly trained aseptician with all the facilities 
for doing first-rate permanent work. 1 mean by this 
that the inexperienced man will thus be encouraged 
to attempt dressings which are intended to be the final 
restitution ana rehabilitation of compound fractures, 
of. very severe lacerations, or evulsions. Very rarely, 
except in minor cases, ought operations be attempted 
in hospital-cars. 

It seems to me that the provisions and effort should 
be, in handling injured persons on the railroad, to fur- 
nish such simple aseptic dressings and apparatus as 
will prevent any further soiling or infection of the 
wounds, prevent or control hemorrhage, immobilize in- 
jured parts, and to transport the injured person where 
he may have careful and skilled permanent treat- 
ment just as soon as it can possibly be furnished him. 
Hospital-cars can not do all this. In this age of multi- 
plicity of stationary hospitals along railroad lines, the 
publicity and some added discomfort in using the old 
manner of transporting injured persons are far less 
harmful than delays in delivering them at hospitals 
where they may find rest and permanent treatment at 
the hands of experienced men. 

Is there then no field, no call, for hospital-ears on rail- 
roads ? I think there is : 1. On a railroad composed of a 
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liuiiilier of iihort lines radiating from a common center. 
wiu;n the ''center** has hospital facilities and the short 
hfit'.^ UtL\*i none, the car may be efficient for conveying 
i>:iief iij apparatus, a skilled surgeon and means of trans- 
portation. '4. Suburban ^iiort linea could also use a 
iiOspitaJ-car ettieieutiy. In both these instances one or 
two carii would suffice, and these roads could alford to 
employ a skilled surgeon to accompany the car. in 
\j(>th in><tance5 the object would be lirst-aid and the 
l>rjji>(ing of tiie patient to the hospital ba.>e^ namely, 
the city in which the terminus might be. 3. Hospiul- 
cnn would be very efficient on railroads which have a 
sysieni of small emergency hospitals along the lines, 
and one or two *'base hospitals" at the termini. They 
would \)ii used in transporting patients from the emerg- 
♦Micy hoiipital to the base or principal one. Dr. i'aney, 
chief surgeon of the Missouri, Kansas and Texas Kail- 
rOHd, informs me that his road has a hospital-car in 
preparation for this very purpose. 4. It may be con- 
sidered Utopian and very far ahead of the times, but 
an especial need for hospital-cars is for — intermittent — 
MAe on through express trains, to transport sick and 
i n j u red pUHsengers. 

\o doufit all of UK can recall many instances of having 
rf'Cj] >\ju\ \\('nr(\ of cases of illness clearly contagious or 
\fiff(-t\f)\\n on (TowdcKl trains, in such conditions and 
;'<>»tioris that they must communicate the specific dis- 
'«-"-. It in a niatlcr of the commonest experience for 
.,r.r-:or»^ -iilf^Tin^' from pulmonary tuberculosis to travel 
.hj.if f\i'^Uiucv:< (n\ mil way coaches. Sleeping-cars are 
'■^p'-' »>»ll/ fi\tl to \}i: selected for these ailing persons. 
KfT,/ Kfit /li- in faction of (poaches, especially sleeping-cars, 
.-• r;ir/l7 \trtu'\n'('(\. It is astounding when one re- 
:;//u on fh<' <\\\}jn'i'.{ that sanitarians have been so 
'\.,,tu,r/ ,Mi/l ^low tr) iipprcMMate the great danger to the 
n>t/f\uii^ f;nl;li'' from tin* contaminations and infections 
',f tni\-//n/ 'Mf-, nrifj tinit no laws nor rules have been 
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passed to meet this crying need of modern times. The 
various states have passed stringent laws requiring the 
careful embalming, disinfection and hermetic enclosure 
of all corpses of persons dying of contagious diseases, 
during their transportation on railroads. Individuals 
while still alive may travel without let or hindrance, 
suffering from any one of the contagious or infectious 
diseases on any railroad in the United States, and as 
a rule are placed in the very cars which are most sure 
to be frequented and most difficult to disinfect. 

Understanding as we do the usual methods of trans- 
mission and the specific cause of pulmonary tuberculosis, 
it is amazing that no restriction has yet been placed 
on the transportation of persons who are in advanced 
stages of this disease. It would be a barbarous prohibition 
to prevent tubercular persons from using railroad cars 
in order to go whither their one chance of recovery 
might demand they should be. It seems to me the only 
proper, safe, comfortable and sanitary solution of this 
problem of contagious and infectious disease-spreading 
custom is for railroads to furnish properly-equipped 
hosfital-cars which may be used to transport any doubt- 
ful^ case of disease to its destination, and so separate 
it entirely from the other travelers on the train. In 
order to make this system efficient, the co-operation 
of physicians generally must be obtained, and the 
various states should pass laws requiring the use of 
isolating or hospital-cars for sick persons. When such 
cars are known to be in use on a railroad line, a physi- 
cian whose patient was about to make a journey for 
any reason would simply notify the proper railroad 
authority, and he would have the hospital-car prepared 
and attached to a given train. The patient and his 
attendants would have seclusion, more comfort, and 
efficient treatment might continue, without any danger 
to other people on the train. 

These cars should be so constructed as to be incon- 
7 
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spicuous on the outside, and have the simplest fittings 
inside commensurate with comfort and efficiency, and 
everything inside should Ik? so arranged and constructed 
that thorough disinfection after, and proper sanitation 
during, the use of the car might be obtained. Two or 
three cars of this kind would be all that were necessary 
on a line of a thousand miles of main track. If they 
were properly stationed, they might also prove very 
efficient in cases of serious catastrophes along the line. 
I wish it clearly understood that in recommending 
hospital-cars for express trains I do not advocate the 
abrogation of the usual ordinary laws of isolation which 
nearly every community has in vogue for the purpose 
of preventing the spread of contagious and infectious 
^li?ieases, nor do I recommend common and frequent 
transportation of these cases, but as they so often travel 
-urreptitiously. it would be far better to have proper 
provision for this transportation, and, under stress of 
oir<^:ijm.stances or necessity, they might safely thus be 
carrifid. When, furthermore, it was known that proper 
provision was made for their comfort and care, the 
Hani tar}' authorities might permit removals which would 
U: of frreat benefit not only to the sufferer but to com- 
rfwiri'iUf-M. The value of these cars for transporting tu- 
I'/rp'-nilar persons, those having typhoid fever, and those 
h^v\T\(.f some forms of specific enteritis can not be ques- 
f ionerl. hoth for the infected person and for the traveling 

p'jhiir: ;»... well. 

DISCT'SSION. 

l>fr » It. LAf KV. Council Hlulls. Iowa — There is one idea 

• hi'-h fif'nr-- Uf in*' in r«'L'jn<l to the transportation of patients 

• jMi irifff'f\t,M4. /li^fM^c. jiarticnlarly tul)erciiloais, and that is, 
",iri f\if iMilro/i/i coiiiparjy (ii<tat<* wlicrc a person ^>hall ride. 

,1- «lio ^^/ill \,c i\^(^ individiiiil to say wliere he or she, as the 
f:t-*t- t„^y \^-. ^h/ill I'uU-''. \Vc know that the Pullman Palace 
^ nr ^ '»)i)f»>iriy fiitni'hf- ji rcilain (piality of cars. The uphol- 
■"♦/•r'lri'/ »ri fh^«"' <,*}'> }■> put Ihcrr for tlie specific purpose of 
'•/Oil f/.rt \%'f- krio< that tulxTculous j)ati(nt8. or those with 
;„fr/.f ,/,!,- (\t.-,.,t.f^. ■'houM nol Ik* jjlaccd in cars where there 
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are plush coverin<^s and fine upholstery. A patient may be 
accompanied by some member of the family, a daughter, a 
son, a father, or mother, and the doctor will say that they 
shall be furnished with a hospital car, but as soon as they 
see this car they find that it is not luxurious, not comfortable, 
and it is not what they are taught to understand as being 
up to date jfor the purpose of comfort, and they insist upon 
going into a Pullman car. Who is to say where they shall 
ride? 

Dr. J. P. Lord, Omaha, Nebraska — I was very much enter- 
tained in listening to the paper of Dr. Estes, and I regard it 
as a valuable one. In these days, when we have all sorts of 
luxuries added to our railway trains, such as the barber shop, 
the bath, and a number of other luxuries for the convenience 
of those who want to avail themselves of these facilities, the 
thought occurred to me, during the reading of the doctor's 
paper, that perhaps instead of recommending so extensive ac- 
commodations as a whole car, that if one end of a car were set 
aside, the space being no greater than tliat occupied for the 
sinoking-room and toilet-rooms of ordinary sleepers, with a 
small operating room with all conveniences, many of these 
facilities could be placed in conip.act form in such a car, and 
with one or two separable compartments for beds, it would not 
be a considerable outlay of money to the company, and it 
would perhaps furnish as great a demand as would ordinarily 
be put upon the company either for tlie treatment of its em- 
ployes or the care of individuals the subjects of accidents or 
disease. This would be a starter and within rtach of the 
company, and I believe would be much appreciated by all con- 
cerned, that is, the traveling public and the employes of a 
road. The end of an express car would be a good location for 
such an arrangement. 

Dr. Estes (closing the discussion) — I covered tlie point 
made by the first speaker (Dr. Lacey) with reference to the 
furnishings of the car. Som^ people might object to them. 
I think the laws in each state should require that people sick 
with certain specific diseases shall of necessity travel on cars 
provided for them, and that it shall be required of railway 
companies that they furnish tlicse cars, and that while the 
cars should never be so luxurious in their apj)ointments that 
they can not be thoroughly, elficiently, and systrmatically dis- 
infected, yet they may be made decidedly comfortable without 
having a number of hangings or plush coverings. Those who 
have been sick and feverish on Pullman cars know that there 
is nothing more uncomfortable tlian plush when they are in 
such a condition. 

I have thought about utilizing ])art of a car as a beginning, 
but there are two practical points which militate decidedly 
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against that, and one is that :c) utilixf the tnd of a car, if it 
means only a tjuarter s4>ftion of it or leM. it would be very 
much craniiKHl. It would l)e ditlk'ult to put in such things 
as would U' i*«}iiifortal>lt*, and it would be almost impossible 
to enter that sin-tion of the i-ar without communicating with 
the other sti'tinn. which is a point that will be fought against. 
Another thing is. that if it is going to be an express car. the 
ordinary location of ;he cxprtss car is in front of the train. 
wher«>as a hospital car is. or should be. in the rear. A hospital 
car ought always to 1h* in the rear, if properly isolated, and 
that would be the great advantage of having a hospital car. 
The managers of railroads ought to be educated to proviie 
luxuries for the sick an<l to prevent people from getting sick, 
and why should we not in^st. as practical railroad sanitarians, 
that the railroad companits provide for the people who. in 
their distre^^s and suffering, need especially the comforts and 
isolation provided for or suggested in the establishment of uM 
of these hospital cars? 
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Believing that the duty of the specialist in this asso- 
ciation, working in a special line other than surgical, 
is to bring forward for discussion, observations and 
recent discoveries on mooted points that will aid the 
railroad surgeon and physician in the diagnosis of 
certain diseased conditions, T shall attempt to give the 
generally accepted views, of neurologists at least, on 
the value of the "Babinski sign," the pathological 
plantar reflex ; or, better yet, slow extension of the great 
toe, vdth or without extension and separation of the 
other toes, as an aid in diagnosing disease in certain 
portions of the central nervous system. 

My observations have been made on 830 cases, 380 
in hospital and 450 in private and consulting work. 
Besides, 2550 cases taken from my old records, I have 
utilized for the purpose of determining the frequency 
of the plantar reflex in nervous diseases in general. 
I wish to express my indebtedness to Drs. Delahanty, 
Hall, Sewall and Freeman for the privilege of investi- 
gating the plantar reflex in their cases in the Arapahoe 
County Hospital, and to the resident physicians of that 
institution for the intelligent assistance freely rendered 



me bv them; also to Dr. Hopkins for permitting me 
to observe cases under his care in St. Anthony Hospital; 
likewise to Dr. Lemen for allowing me to utilize the 
U. P. patients in St. Joseph's Hospital. I wish to 
thank the nurses in training in St. Luke's and Arapahoe 
County hospitals and some of the graduate nurses of 
these institutions for permitting me to investigate their 
plantar reflexes. 

The Babinski sign is a comparatively new one, even 
in neurological diagnosis, and I do not fear of being 
accused of bringing a subject worn threadbare before 
an association composed mainly of railroad surgeons 
and physicians. 

I wish to state, before going further, that I do not 
intend to discuss theories in this paper. My object 
will be to present facts and draw conclusions that I 
hope may aid in the diagnosis of disease in certain 
portions of the central nervous system. 

T/ie Normal Plantar Reflex in the AdtUt and the 
Met/iod of Eliciting It. — If I were to include the whole 
phenomena of the plantar reflex I should have to note 
the contraction of several of the thigh muscles and 
some of the leg muscles which usually contract before 
the toes are flexed. My remarks are for railroad sur- 
geons and physicians, and not for the neurologist. I 
.shall, therefore, limit, for the most part, what I have 
to say to the movements of the toes. With this lim- 
itation, the normal plantar reflex consists in flexion 
of one or of all the smaller toes and frequently of the 
irjitui toe on moderate stimulation of the plantar surface 
of the foot. The flexion sometimes delayed for a brief 
moment after stroking the foot is rapid, usually most 
tuHTkad in the outer toes, may be limited to these, but is 
oftrfn accompanied by flexion of tlie great toe. As a rule, 
a little firmer stroking of the plantar surface of the 
foot is necessary to cause flexion of the great toe than 
of the smaller toes. It must be remembered that flexion 
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of the toes is usually accompanied or immediately 
followed by inversion and dorsal flexion of the foot 
at the ankle. Care must be taken not to mistake this 
for extension of the toes. Strange as it may seem, 
I have seen this error made on more than one occasion. 

Precautions Necessary in Eliciting the Plantar Reflex. 
— In the first place the leg must be in a comfortable 
position, and so placed as to prevent any of the muscles 
of the leg or foot being put on the stretch. If the 
patient is nervous, and apprehensive of being hurt, 
it is wise to distract his attention from your investiga- 
tions by engaging him in conversation. The same 
object may be accomplished by covering his eyes and be- 
ginning the examination by testing his tactile sensation 
with a camel-hair pencil. After his attention becomes 
concentrated on this method of procedure, the plantar 
surface of the foot may be gently stroked, and in the 
majority of instances the patient, not suspecting the 
object of the physician, will answer: "I feel that." 
The stroking should be the lightest that will elicit the 
reflex, but at the same time if the gentle stroking 
fails to cause any plantar reflex, the irritation should 
be increased in vigor until one is satisfied that there 
is no plantar reflex present. The plantar surface may 
be irritated on the outer or middle portions, stroking 
from the heel toward the ball of the foot, or from the 
outer to the inner surface just posteriorly to the ball 
of the foot. Stroking the inner side of the plantar sur- 
face often causes the most contraction of the toes, 
but it has the disadvantage of giving rise to greater 
movement of the foot, inversion and dorsal flexion at 
the ankle. The flnger-nail, or what I have found better, 
the quill holder of a camel-hair pencil, answers every 
purpose for an object with which to stroke the foot. 
If the patienf s attention is not directed to what one 
is doing when he is testing the plantar reflex, voluntary 
and semi-voluntary movements of the foot and leg are 
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least likoly to coniplioato tho results. The plantar 
surface of the foot should be dry and warm when the 
reflex is tested. 

The normal plantar reflex may be modified by age, 
sleep and stupor or coma, especially in children, mental 
development, the condition of the plantar surface, 
dropsy of the feet and legs, trophic changes in the 
feet from old nervous lesions and by ankylosis of the 
toes. 

Age, — In the healthy adult the plantar reflex, if 
present, may be lessened during sleep and other un- 
conscious states, but it is probably always attended by 
flexion of the toes. In infants, before they begin to 
walk, the plantar reflex, while brisk as in the adult, 
is somewhat irregular, and may be attended by con- 
traction, or by extension and separation of the toes. 
Collier^ states that in infants the extension of the toes 
continues in healthy subjects up to the end of the first 
or second year; in the weakly imtil the fourth year, 
and is occasionally found up to the sixth or twelfth year 
when the child is asleep. In the latter group of cases 
the adult reflex returns as soon as the child is awakened. 
Personal experience in examining the plantar reflex 
in infants has proved very unsatisfactory to me. The 
feet of infants when exposed are always in constant 
motion, especially while under examination. The move- 
ments consist in extension and separation of the toes, 
followed by rapid flexion. It has often been very diffi- 
cult for me to determine whether the toe movements 
were more extension than flexion. I have not been 
able to examine the plantar reflex of infants while they 
were asleep in a sufficient number of cases to enable 
me to draw any conclusions. In one I found the reflex 
absent so far as the toes were concerned, in two there 
was flexion of the toes followed by extension, and in 
three the toes quickly extended and separated, followed 
a few seconds later by flexion. 
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Cohn, Schiiler, Watson, Paul, Sachs and others have 
apparently met with equally unsatisfactory results in 
examining children in health. 

Delayed or arrested development is often attended 
by an irregular plantar reflex. I have recently seen 
a case of idiocy in a boy of 6 years in whom the infan- 
tile type was preserved, and another in a girl of 20 
years in whom the infantile type was present when the 
patient was asleep, but the irregular adult type ap- 
peared on arousing the girl. 

The plantar reflex may be lessened or abolished by 
anything that lessens the sensibility in the plantar 
surface, such as lesions in the nerves, cold and damp- 
ness, dropsy and trophic changes of the feet and also 
by ankylosis of the toes. 

Variations of the Plantar Reflex in Apparently 
Healthy Adults, — Is the plantar reflex ever continu- 
ously absent in healthy adults, and may it be absent 
in one foot and present in the other under such circum- 
stances, even when all the necessary precautions are 
taken in testing for the reflex ? 

Collier says: "If the preceding points are taken 
into consideration, I think that the common statement 
that the plantar reflex is not rarely found completely 
absent in healthy subjects will not be confirmed.^^^ 
Fraenkel and Collins say: "We have never found it 
absent without adequate attributable cause, such as 
peripheral neuritis."^ Knapp and Langdon hold the 
same view.^ 

On the other hand, Blocq and Onahoff think it is fre- 
quently absent.^ Schuler, Cohn, Walton and Paul found 
the reflex absent in 10 per cent, of healthy subjects.* 

I have records of 100 healthy subjects in whom I 
carefully investigated the plantar reflex and found it 
absent on both sides in 9 per cent., after excluding a 
series of 7 subjects whose cases will be referred to 
presently. In the 100 subjects I endeavored to take 
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i-wry nccessarv precaution. If the feet were cool or moist 
I lincl them rubl)ed with a coarse towel until the plantar 
surfaces were dry and red. Then after waiting a few 
^ minutes I covered their eyes and carefully tested the 
plantar reflex. Fearing that the vigorous rubbing with 
a coarse towel might have abolished the plantar reflex 
for the time being, I re-tested the eases some hours 
later^ and still the results remained the same. 

The most remarkable results were obtained on testing 
the plantar reflex in 7 healthy, strong and vigorous 
nurses while on duty in the wards of the Arapahoe 
County Hospital. The feet of all were warm and dry. 
In J only was the plantar reflex present in both feet; 
in 1 it was absent in one foot and present in the other 
— flexion — in 5 the reflex was absent on both sides. 
These tests were made at about 5 p.m., after the nurses 
had been on their feet all day. Thinking, possibly 
standing on the feet for so many hours might have some- 
thing to do with abolishing the plantar reflex, I 
visited the hospital the following morning at 7:25 a.m., 
U'forf; the nurses had gone on duty, and re-investigated 
the reflex, but to my surprise there was no change to 
r^'^;ord in the results that I had obtained the previous 
afternoon, exce])t that in the one with normal reflex in 
one foot, the reflex was found absent in both feet. 
These resultH would lead one to suspect that occupation 
has sornethin^^ to do with modifying the plantar reflex 
in health and possibly in disease. 

I ^fionld ri'inind you that these observations had to 
do witfi the lo(! movements alone. The curious results 
thi»t I o[)tninr'(l on examining the plantar reflex in 
'i uuv?j'H determined me to examine the plantar reflex 
in ii" ninny nurses as I should be able to obtain for 
jnvehti^'atin^^ th(? reflex under consideration. I shall 
have, ilM-n-fore, some 47 other nurses in whom I have 
to n-port the eondition of the plantar reflex before I 
rlow' tlii> paper. 
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It is well known that the plantar reflex may soon 
be exhausted in many healthy subjects, that it may bo 
present at one time and absent in another, but thai 
it may be absent without any appreciable cause is 
important to bear in mind. 

In answer to the second inquiry: "May the plantar 
reflex be absent in one foot and present in the other 
in healthy subjects, even when all necessary precau- 
tions are used in testing the reflex ?^^ Dr. Ejiapp is 
of the opinion that such a condition is not found unless 
there is some disease of the nervous system. Drs. 
G. L. Walton and W. E. Paul, in their excellent article 
in the June number of the Journal of Mental and 
Nervoius Disease, of the present year, give the results 
of their examinations of the plantar reflex in 100 
normal subjects as follows: "All, or some, toes — ^gen- 
erally the outer — of both feet flexed in 75 per cent.; 
no movement, 10 per cent.; flexion on one side, no 
movement on the other, 15 per cent." In the 100 
apparently normal subjects of which I have notes 
plantar reflex was present on one side and absent on 
the other in 5 cases. 

It seems to me that if one will investigate the 
plantar reflex in a number of healthy subjects he will 
have to admit that this reflex may be absent in one or 
both feet in a small percentage, probably from 8 to 
12 per cent. 

The Babinski Fkenomenon or Pathological PlarUoA- 
Reflex. — This consists in rather slow and deliberate 
extension of the great toe with or without extension 
and separation of some or all of the other toes on 
stroking the plantar surface, as is done in attempting 
to test the normal plantar reflex. The pathological 
reflex differs from the normal reflex in three ways. 
I. The great toe makes the greatest and sometimes 
the only movement. 2. The movement is one of exten- 
sion and separation, the latter most marked in the 
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r.v.4..«:r i'i«r-. 3. Tlie movement, especiallv we'.! m^rkei 
.:. v.<- ;^nrai trj<;. i:^ much slower than in norm^ Serlor 
*:,': ;;:•.<- ri-^r to the impression of deliberanon. I 
'rt:. '^Tti jilujitrate the difference by testing the nonzul 
*••. :/a'holo;fical n.-flex in the subjects whom ocr 
;.?'-#:. 'Z'rfiT, Jir. Wheaton, has kindly arranged to have 
'..•■-w;.* at this s^rsfiion of the Academy. 

■;. y*:W, Babinski first called our attention to the 

• /v.'.^.r uihvf^mcnt of the great toe with or without 

«/v;.-.'yf; or i-^rparation of the other toes in connectioD 

r V. jrr.f,it'. of tho pyramidal tract. His first paper 

t^f-rr." s.*A to Jiavo attracted much attention, as ii 

*•%■• ^r.'yar'-ntly overlooked in the proceedings of a 

'\\/.'7i. >o^i<rty/' He continued to investigate the 

■ ../'■\ afi'J two years later described certain charac- 

•■• •'•.'' of th*' pfitholofrioal movement, namely, that 

1/ /-.'..•.',;. .-. >lowfrr than flexion, and that while flexioD 

■«',.'./<-.' i/, h'ralthy subjects when the inner side of 

.' '. >.!.^y.'. rurfiicjt is stroked, the reverse of what holds 

' • ' ' /Vri>iori of tlio toos. The second communica- 

' < :::''t'(\ ;i ^.'pjat deal of attention, especially on 

••.'.".'.• /;f Knrope and to a much less extent 

■ •/ >.'.'; I \iii\'f' bwn unable to find any records 

".'■:. 'iiti inv*!Htipating the pathological reflex 

w . ' ■/ f/rior to the publication of Dr. James 

./:'/.' on ifio plantar reflex — ^both physiological 

'< '.\y.'si\. This paper appears in Brain, vol 

• ■''.;_ o 71, for 1809. 

h^'inuil. of Mrnfal and Nervous Disease for 

•'/,. ;, :;07, Drs. 0. L. Walton and W. E. Pa^^ 

/ ' •'. ' r .of»;f HhI. of investigators who have studied 

' • '. ' ." ■!"/ in Ik'hHIi and in various diseases. 

. '. .-. V?-, onr- by Walton and Paul,* devoted to 

/.' '.''.'.'.on of ilip plantar reflex, and one by 

'' • / ' ' 'I Collin-' Z-* ^'iving a short consideration to 

^' / w' ,"■ r'-;irj Ixiforo the recent meeting of the 

' .foloj^irnl Association. In the discussion 
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that followed a number of the prominent members 
participated. You see that the pathological or Babinski 
plantar reflex has not been prominent before the medical 
profession for more than two years, yet it has received 
general attention from the neurologists, both in Europe 
and America, as a diagnostic sign. 

A resume of the results obtained by various investi- 
gators of the pathological plantar reflex may be summed 
up in a few paragraphs. I must thank Drs. G. L. 
Walton and W. E. Paul for making this easy for me, 
as I shall still further condense their condensed 
summary. 

Babinski in his first report — 1896 — simply called 
attention to the fact observed by him that in pyramidal 
disease, stimulation of the plantar surface of the foot 
on the affected side was followed by extension of the 
great toe, and often by extension and separation of 
the smaller toes. He termed this le pkmomene des 
arteils. Two years later — 1898— he called attention 
to further particulars, the most important of which 
was, that the extensor movement of the toes is slower 
than flexion, and that flexion is stronger when the inner 
side of the plantar surface is stroked, the converse being 
true of extension. He reported mixed varieties which 
he thought were pathological and physiological, as 
stroking one part of the foot would cause flexion and 
another part extension, the first part of the reaction 
being flexion, followed by extension. Again, he noted 
in some cases extension of the inner toes and flexion of 
the outer ones resulting from the same stroke. His ob- 
servations were confirmed by fourteen observers, includ- 
ing Collier, of England, and Langdon. of America. 
There seemed to be a unanimity between the fourteen 
obfiervers, in that the toes, especially the great tc-e. ^o\:'A 
be slowly extended on stroking the plantar surface- or *he 
affected foot in diseases of the pyramidal rracr. 

Collier, while he maintained that the roe- ext-r.^«^ 



. )i\ i.'iiuiiial li M-a-r in iho adult on sit'jzLzs :i^ 
]il.iiiiiii .»iiinrf. \\\i\\ iho movement is slow. 'i£: zi- 
;.M«.ii iiM- ni»»\i'n\i*r.i i^riwilod the movemen: "«: Ur 

iM.illi I t.M".. tov.v.ii :\ "similar movement :l i-iti'^- 

■ " |ii iliMi w i*. .juAktr. Ho also found tha: ^ize:i^:z 

■ f III! i.iir. i.. {\w x'\\.\ rotlox movement in ioia! "rr&nr- 
..I * li.-'iiMi i»l" thr lorii Ho was able to obtaii :ir 
• I'li.t.i |tl(ini:n n *;r\ \\\ rt oa>e of tetanu? and :i a 
• .. . I., win. h hi- \\:u\ i:*.\on larsio doses of srTycTZL±. 
i;..i.in. Ii i.|i.M!«ii ;i v;»so of siFVchnin poisoninz in 
.. i-.'li III! I \i<n'.,M ;»!rtn::u- ivilox wa> present. 

■■< . lull <in.l 1.' So;;viio found the extensor reflex 
.». ■'.' |>< I ..nt .M r:»i TiS homiplegiacs examined, and 
.1' .11 ilii .»:• i:\--c- 1*1 vp.nal disease implicating the 
!.»'nn.l.il ii:i,( i\ti;^t ono oaso of neuritis also— 
!■ .' i III' «. .:i-.- .»;■ -.v v.v.izoinvolia, and in all the '^0 
I lui.tiuil, lu iw ■.;»'.»':: -.ii and diplegia." * 

I 'I I W I :n>;-.l.".*, ^a\-: "The constancy of 'ex- 
1' II "i |ii<MiiMi n'i!<\ ,*v. \]\c i^aralyzed side in organic 
'■'•'•i.il I.. iiii|.i. :',;»■. ;•■ '^•.:/:'. as \o render the Babinski 
■■" ii'i- .• ^.l^ \:i!i::i;'".r iliairuostic aid, especially ii^ 
''I' .in. ..ii. . ,.a,-. |..i!i,r.-. ri'.r si^rn is present in r^^^ 
■'I': - I'i I.' .»..|.l, : i;i- .ij'j^civ.'.ii: usually within a few 
"■•"■' -'ii'i II.. -ii.'k. ;iv.,l :^ fi^viMiio knoc-jerks return. ■ 

i' ■■.■... ..X.. \ A'A.'r..^-\ \\i^ tabulated cases is 
'■■i''" '!■ i'"...iii.n j.iK\ u;'.v :r>iod, I find in one case 
"' I -'■! I' »ii.|.!( ;..a III, \\:\[\\ nla mar reflex was irreg- 
•.:'.. "1 :.-i.i ..,..1 !. i( .i1»m!>; In a case of leftheInl- 
:'•- - « . ::..i.uii irili'x was lloxion, left, sli?^^ 

■ ■■-''■ ' - - 1. 1 In anotlu r .aso of left hemipl^?^* 

•'■'- .11 i...i:\ >:i:os was flexion, but the 

.■■■'■■ -• --..I. :..] i«;\-f.l away. In one case of 

; • - . ■■ i... 1:. .ii..l h\ moningitis and gumma- 

'''■■■■ ■A" i!. \;,MK niosi pronounced io ^*^^ 

-'-■ '■- .•;■.:•> ..h. ,:iM' of hystorioal eoniracturf- 

■■■ '•••■-■•■•: '.f ':.' .htin- Irf! sidi^— face, arm a"^ 

/ '■ • ;.-:'■>/ :-t!.-. m ihi^ raso was right, flexio^^' 



left, trrensoir. He ^lule^ :hii' :iit- nilwiioii of the lefr 
Eide coTild "be made to disappeET cm iiTpnosis. Jf This: 
case. Xo. 58 in iii« table, vas liTsrerical in character, . 
tbe esieinsor reflei did am mean organic disease in fbi? 
case, at least. PerBonalh', I do not believe liat a 
paralyEJ* and eontrapnire viiieh disappear imder hrp- 
D05d« imifT: DeciefsarilT be fnnraonal in eharaprer. 

On tbe other hand, let me irrre the T>ev? of three 
other ob5e^T€^^ vho are lesf iucliiied to accord lo the 
extensor plantar renei so rreat a rajne in diagnosis. 
Gindieiandrea staief that he foTLnd plantar exiension 
in hTsteiia and in normal in dixi duals. SehiDer found 
extension plantar refles — ni'tably of the greai i-^e — 
in 8 per cent, of the men examined in 10 per c*ent. 
reflei va? absent, and in tvo indrtermina:e ; in normal 
women 4 per cent, extension, in 10 per cent. ar»sent. 
jmd in 6 per cent. donbtfiL. In S ca^e^ of pTramidal- 
tract disease ertenfic-n vaf present and pronoun cod. 
In children the reflex vas either ai^sen: or rather tmsai- 
isfacTorr. Cohn fotinG f exion in GO per c^nt. cf he.aIthT 
persons; extension of ihe great i':»r. -wiih rither ex- 
tension or flexion of the c-ther?. in "JO i»er cent. : al»sent 
reflei in 10 per ctent. : and Tar:ab:e movements in 10 
per cent. He found the plantar reives general]T ar^sent 
in infants, but when present it ^ls tis-jiallT exierfion: 
nsnallT extension in recent case? of apoi'Iexr: in 4 
cases of spinal spastic disea.se. extensor reflex in 5. 
In one case of hrsteric^l hemiplegia ht- found oxtrnsior 
on the paraljzed side.* 

Schwab gives Cohn"? c*onciiisions as fc'^IoTvs: -Jn 
the majoritj of all persons an irritati-jn ■:■£ the sole of 
the foot is followed bv flexion of the tees. In lesions 
of the lateral tract of the spinal cc-rd c-f ir: organic 
character, an extension reflex is to l»e obserrr-^.. In 
no way, however- can this pheromen-jr I'r rerarcrc as 
a certain pathognomonic symT't'T-m f-T-r :h*> T^'ronJi'ViOn 
of such disease/' * 
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In tlie two recent papers which treat of the plantar 
reflex in disease of the pyramidal tract, Collins and 
Fraenkel state: '*Froni our observations, we have cor- 
roborntecl tlie findings of Babinski, Van Gehuchten, 
( 'oilier and others, that this type of plantar reflex— 
the extensor — is not found in normal individuals, and 
that when carefully examined with the precautions 
mentioned above, it is found only in cases in which 
thrre is unmistakable evidence of disease of the 
pyramidal tract." 

\u })aragraphs numbered 3 and 4 of Walton and 
I\mi1V conclusions, we read as follows: "3. The Babin- 
ski reflex obtains in about 70 per cent, of hemiplegics 
find diplegics, and in approximately the same percentage 
of r;as(;s with disease involving the pyramidal tract in 
th(f spinal cord." ''4. The Babinski reflex — deliberate 
and constant extension of the great toe, with or without 
extension and separation of other toes — is never present 
in fiealth, and our observations lead us to doubt its 
ffxistenecf in either functional or organic nervous or 
Either r|i«ease not implicating the pyramidal tract.''* 

l*rrH()it(U Ohficrvations on the Plantar Reflex, hoth 
in, llrallh and in Disease. — From 1878, when I ^^^ 
be;r„j) ((, pixy e^])eciai attention to the diseases of the 
nervoHH nvsteni, till the spring of 1899, the time when 
I fir-t beejiine familiar with Babinski's investigations, 
remjIt.H nnd eoneliisions, I paid strict attention to the 
]f\i\nU\r reflex, hut failed to observe the important 
f/oint-'. to wliieh Babinski has so recently called o^ 
/I'f^nhon. During the past eighteen months, or since 
^i." -f/nn^^ of I HI)!), I have investigated the BabinsK 
f,t.f ii',utfuh\\ in nearly every case that I have seen** 
n, I 'M'.'t\ \n ^'onrtultation, or in St. Luke's Hospital- 
*'■ f,ii.: hhi iinlil a few weeks ago that I utilized any 
',.* /!, ' ' -.tri'.: i-i'i'ti iind studied prior to my beconam? 
,/> ./;./.w/l Willi ||u> Babinski phenomenon and the 
//." ",'i- iHi'i pn^aiilions necessary in investigating i** 
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in looking over my recorda iruin 18)8 till 18J)8, 1 find 
the plantar reflex was registered as follows: Plantar 
reflex R. present or absent; L. present or absent, with 
a note as to whether the foot was flexed toward the 
dorsal or plantar surface. 

It will be seen that I can utilize my old material only 
as to whether the plantar reflex was absent or present. 

I have been unable to look up the records of all my 
old cases of nervous and mental diseases, but have been 
able to ascertain whether the plantar reflex was absent 
or present in 2550 recorded cases. In the hospitals I 
have studied the plantar reflex with especial reference 
to the Babinski phenomenon in 380 cases. In office 
and consultation practice and in private work in St. 
Luke's Hospital I have studied the plantar reflex in 
450 patients suflEering from organic or functional nerv- 
ous diseases, or from insanity; a total of 3o80, 2550 of 
which are of little importance in the study of the 
Babinski phenomenon. I shall first give a short analysis 
of the 2550 old cases of nervous and mental diseases. 

Tumor of the brain, 100 cases: In 40 ?ases the pyramidal, 
fibers were involved either directly or indirectly, and the 
plantar reflex was present in all on the affected side until just 
before death, when on account of exhaustion they disappeared. 
On the unatlected side of the plantar reflex was present in 38 
cases and absent in 2. When the patients became greatly ex- 
hausted just before death the reflex disappeared on both sides. 
In the CO in which the pyramidal tracts were not affected the 
plantar reflex was present in 54 cases; in 3 absent and in 3 
the reflex was present on one side and absent on the other. 

Intradural tumors of the cord, 5 cases: Plantar reflex was 
present in 3, absent late in the disease in one and present on 
one side and absent on the other in one. 

Abscesses of brain, 12 cases: In all, the pyramidal fibers 
escaped; 4 of the cases were seen early in the disease and 
the plantar reflex was present in these; 8 cases were seen when 
the patients were becoming exhausted; the plantar reflex was 
present in 6 and absent in 2. 

Cerebral meningitis. 75 cases : Sixty of these were tubercular, 
*^0 in children. 10 in adults. 7 syphilitic and 8 from suppura- 
tion of the middle ear. In the 50 tubercular cases in children 
8 



10<> 

from a iow months to 12 or 13 vt'urs of age the plantar reHex 
wai« ah>4*nt in nil aft«*r (.'oma not in. In the 10 tubercular case!* 
in adultft th(> plantar rotli'X wqa al)««ont in 8 and present in 2. 
PatientA j;reatly oxhauKtod. In the 7 syphilitic the plantar 
retlox was present in 4. absent in 2 and irregular in one. In 
the S from suppuration of the ear the plantar reflex was 
present in 4 and absent in 4. 

Syphilis of the brain and eord. 100 cases: In 56 plantar 
retlex was present, in 30 absent and in 14 irregular. 

Hemiplegia from vaseular lesions, 150 cases: On the para- 
lyzed side plantar reMex was present in 130 cases, absent in 10 
and irregular in 10. 

Bilateral thrombosis. 2 cases: Plantar reflex was present in 
both. 

Posterior spinal sclerosis. 100 cases: Plantar reflex, although 
in some eases it was feeble, was present in 35. absent in both 
feet in 48. absent in one foot and present in the other 17. 

Multiple neuritis, 20 eases: Plantar reflex present in 8, ab- 
sent in 12. 

Anterior poliomyelitis, 40 cases: Plantar reflex present in 
24 cases, absent in Iti in which changes were well marked. 

Neuritis of the sciatic nerve, 10 cases: Plantar reflex was 
present in all. 

Pressure neuritis of the sciatic nerve, 20 cases: Plantar re- 
flex present in 18 cases and absent in 2. 

I're*r.ure neuritis of the nerves of one or both legs, ^•' 
'■;i •<--;: Plantar rellex present in 8. absent in 4 cases. 
• .My«liiis, 00 cases: In 10. cervical, plantar reflex was presci*^ 
ill all. In 20 dor>iil, plantar rellex was present in all. In- 
doi-o iiiinbar plantar retlex was absent in all. 

roinjjlMe transverse lesion of the cord, 6 cases: No pla*>-t* 
M-i'*-.v wfi- present. .. 

Spinjjl carles. jIO cases: Plantar rellex was found ia ^ 
ii\,*,\t' tht' lumbar rejrinn. absent in all cases of the dorsoluff"* "* 
if-'/vti\ Willi distinct ford symptom-*. 

K/i<dr' ifh'.-. disease. 8 cases; Plantar reflex was preseu^ ^ 

J'jjr^ilysi.- ji^ritans. 8 cases: Plantar reflex was sluggish im * 

Jfy-V:riji. 50 cases: Plantar reflex was present in 29 c^»-^' 
u\,'i'i\\ in 21. .00 

N'-ura*^thenia. 100 cases: Plantar reflex was present i^* 
'•;>-<■- jind absent in 10. 

N*-rvou- irritability — commonly known as simple nerV^**^' 
v.i—. U'.i case}*: Plantar reflex was present in 85 cases ''"" 
jibw-nt in S. 

rhorea. 50 eas^s: As far as I could determine, the plaTi^^j^ 
M'fl'x '.vah pn*sent in all, but the wild movements of the *^ 
jiiadi' in some cases accurate observation impossible. 
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Epilepsy, 100 cases: Plantar reflex was present in 03 and 
absent in 7. 

Traumatism to the head, 60 cases: Plantar reflex was mani- 
fest in 40 and absent in 20. 

Traumatism to spine and cord, 40 cases: Plantar reflex was 
present after the shock was over in all cases in which the in- 
jury was above the dorsolumbar region, provided the cord was 
not completely severed. 

Deaf-mutes, 25 cases: Plantar reflex was present in 22, 
absent in 3. 

MENTAL DISEASES. 

Dementia, 200 cases: Plantar reflex was present in 80, ab- 
sent in 104, present in one foot and absent in the other in 16. 

Paretic dementia, 200 cases: Plantar reflex was present in 
120, absent in 50 and irregular in 30. 

Mania, 200 cases: Plantar reflex was present in 190, absent 
or irregular in 10. 

Melancholia, 200 cases: Plantar reflex was present in 00, 
absent in 120, and irregular or absent in 20. 

Paranoia, 250 cases: Plantar reflex was present in 200 
cases, absent in 20, irregular in regard to the two sides in 30. 

Feigning, 30 cases: Plantar reflex was present in 26 cases, 
absent in 2, present on one side and absent on the other in 2. 

Stuporous melancholia, 20 cases: Plantar reflex was absent 
in all. 

Melancholia attonita, 10 cases: Plantar reflex was present 
in 6 cases and absent in 4. 

Weak-minded children, varying in age from 8 to 15 years: 
Plantar reflex was present in 40 cases, absent or irregular in 
10. 

Imbecility, 75 cases: Plantar reflex was present in 60 cases, 
absent or irregular in 15. 

Idiocy, 25 cases: Plantar reflex was present in 19, absent 
or irregular in 6. 

The average percentage of the presence or absence of the 
plantar reflex in each of the above individual nervous dis- 
eases is approximately as follows* 

Tumor of the brain, present 85, absent 15 ; intradural spinal 
tumors, present 100; the plantar reflex was lost in all before 
death. 

Abscess of the brain, present 83.3, absent 16.7; meningitis 
in stage of coma, present 13.3, absent, 86.7; syphilis of the 
brain, present 70, absent 30; hemiplegia from vascular lesions 
present 00, absent 10; bilateral thrombosis, present 100: pos- 
terior spinal sclerosis, present 52, absent 48; lateral »clerosiH, 
present 100; anterior poliomyelitis, early present 00, absent 
10: multiple neuritis, present 40, absent 60; in inflammation 
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of the sciatic nerve, present 100; preMure neuritis affecting 
the sciatic nerve, present 90. absent 10; pressure on several 
nerves of one or of both legs, present 0<{.7, absent 33.3; mye 
litis, present 50, absent 50; complete destruction of cord, ab- 
xnt 100; caries of spine above dorsal region, present plantar 
loflex, 100; in dorsolumbar with involvement of cord, absent 
plantar reflex 100; Friedreich's disease, present 100; hysteria, 
present 58. absent 42; neurasthenia, present 00, absent 10; 
nervousness, present 01.5. absent 8.5; chorea, present 100; 
epilepsy, present 03, absent 7; traumatism to head, present 
0(3.7, absent 33.3; traumatism to spine, present 70, absent 30; 
deaf-mutes, present 88, absent 12; dementia, present 48, ab- 
^ent 52; paretic dementia, present GO. absent 40; mania, pres- 
ent 05, absent 5; melancholia, present 33.3, absent 00.7; paira- 
noia, present 00. absent 10: feiirning, present 03.3, absent 
G.7; stuporous melancholia, absent 100: melancholia nttonitn, 
present 00, absent 40; weakmindedness, present 80, absent 20; 
imbecility, present 85.7, absent 14.3; idiocy, present 70, ab- 
sent 24. 

The average percentage in which the plantar reflex was 
pretjent or absent in the 2550 old recorded cases is as follows: 
The plantar reflex was present in one or both feet in 77.8 per 
cent; it was absent in both feet in 22.2 per cent. 

I have found from observation that the simple pres- 
anoi or absence of the plantar reflex in organic nervous 
disease especially, but sometimes in the functional, de- 
pends largely on the vigor or physical exhaustion of 
the patient at the time the test is made. For instance, 
vigorous physical exercise for fifteen or twenty minutes 
■n th*; ;:ymna5ium apparently does not modify the plantar 
n:i\f',x, but, on the otlier hand, laborious work carried 
•o the* point of almost complete exhaustion will abolish 
^ho ToAUix. In the case of multiple neuritis the plantar 
r'rfl'rx is present and vigorous extremely early in the 
dih'iafie. In nearly all severe cases, at the heiprht of the 
^i.'f'H'rt', ^'.specially if there are great physical exhaustiorx 
;;nd trophic changes in the feet, the plantar reflex i& 
a:moM invariably absent. After diphtheria, if th^ 
plaiiiiir reflex becomes excessive, I have learned t^=^ 
U'hr multiple neuritis. 

T'jjfjor nnd abscess of the brain are no exceptio^ic 
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to the general rule, that in complete exhaustion pre- 
ceding death the plantar reflex usually disappears. 

Since my attention was called to Babinski's observa- 
tion on the plantar reflex, which was about eighteen 
months ago, I have carefully examined the reflex with 
especial reference to this phenomenon. 

I examined 100 patients in the hospital, apparently 
free from any nervous or other trouble that should affect 
the plantar reflex, using every necessary precaution, and 
I obtained the following results : Plantar reflex present, 
86; absent, 9; absent on one side and present on the 
other, 5. There was no Babinski phenomenon in any 
of these. 

The above percentage of absent plantar reflex in the 
normal subject is in line with the results of Walton and 
Paul, and with those of several other investigators, but 
contrary to the views of Knapp, Langdon, Collier, and 
Collins and Fraenkel. The number of cases in which 
I found the plantar reflex in one foot and absent in the 
other is less than the results obtained by Drs. Walton 
and Paul. 

Early in this paper I mentioned the fact that in 
seven nurses on duty in the Arapahoe County Hospital 
I found the plantar reflex absent in 5 ; present in both 
feet in 1, and absent in one foot and present in the 
other in 1. These results seemed so remarkable that 
I decided to examine the plantar reflexes of the nurses 
in St. Luke's and Arapahoe County Hospitals. I found 
54 vigorous and strong nurses, both in the hospitals 
and among graduates doing private nursing outside, who 
were willing to have their plantar reflexes examined. 
The results were as follows : 

The plantar reflex was absent in 63 per cent., and 

present and normal in 11, or about 20.3 per cent. It 

was irregular, such as present in one foot and absent in 

the other, spreading of toes, flexion or extension of 

one or more of the small toes and flexion of the great 
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u^' and extension of small toe in 9« or 16.7 per cent. 
There must be some steadily acting cause in nurses 
to irive rise to the absence of plantar reflex in such a 
lar/?e percentage of healthy individuals. My first theory 
w«i: that it was because the nurses were on their feet so 
many hours, but on re-examining the nurses in the early 
rrioming whom I had examined after a day's work, I 
found no changes practically in the plantar reflex. 
J then examined my own plantar reflex and found it 
r/H'W'nt and normal both night and morning. I was 
fi,rffif\ to abandon this theory. In looking over my 
r^'^ordK of 2550 old cases and finding that the plantar 
r*'tt*'X disappeared in nearly all cases of extreme ei- 
'i;iii!»tion, especially just before death, in tumor and 
:,»,<rr.ii. of the brain and in the profound comatose 
^♦;jt'<' pH'ff'din^^ death, I felt that the frequent absence 
'J *h" planter reflex in nurses was caused by exhaustion 
ff'/m overwork. I again re-examined my own plantar 
tt'i\t'r. when I felt extremely exhausted from trying to 
^',t'y: n few hours after suffering from an attack ot 
".'/.< lit morbus. In this instance I found my plan'tsT 
•«5*<7 /'ib^-ent. Another time, after getting exhaust: eo 

•' .'< M<z w;i« |)resent in one foot, absent in the ott~^c^* 
;* v///ijM \tf' interesting to examine the plantar re:^lcx 

f .v.'./Ikt men after a hard da/s work. In loot^g 
'. " • ifr^ VVnilon and Paul's* paper two paragriL-'^hfi 

' '.-, ■', .^. :;i I ) nllraeied mv attention in this connect. :5on. 
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M|)parently healthy, taken from ^^ 
hf\ otlier places outside of a hospital, 'tJiej 
ti-ih'x iiH follows: In 75 per cent, noarmal 
no movement in 10 per cent., aD-<3 ^ 
f)";fiori on one side and absent reflex on the 






.'/'/ ;/;ihe;itu. fnken nt random from a general ^^' 
'v;//ift)lv "I'U'.rWu^ Ihose who were not suff^"^^ 
. f. f /l,w.;i&«. ihni would interfere with the plo^**' 
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reflex me aTeraj^ were as foHows: Flexion of lo e ? ■- 
generailv the outer — ST per cent., abisect reflex Id 9 
per cent., flexion on one side and absent moTemeni on 
the other. 4 per cent. 

The hospital padents. who were doing practioajlv 
nothing, showed a higher number with normal planiar 
reflex. S7 per cent., than the li»0 who Krsided wiihoui 
the hospitaL 

In the case of the nurses that I examined, I noted 
how long each had been in training. I found the plantar 
reflex absent nearly as frequently in nurses who had 
been in the school a few weeks or months as in those who 
had graduated or been in training nearly all of their 
required lime. But here again I found that most of 
the nurses had come from positions that had required 
them to be on their feet a great deal. 

If observations show that those who have absent 
plantar reflex for prolonged periods are more subject 
to certain diseases than those who have a normal reflex, 
our duty as physicians will be plain. 

Examination of T healthy children : Extension of all 
the toes when the children were asleep in 3 : unsatisfac- 
tory examination in 4, principally on account of the 
constant movement of the feet while I was trying to 
examine them. Sometimes the toes would apparently 
flex on irritating the plantar surface., but on pursuing 
the examination they would extend and again ilex. 
The ages of the children varied from five days to three 
months. 

Plantar reflex in 40 surgical cases: Normal retlox 
was present in 30, 75 per cent. ; absent in 10, '^o per eont. 
In 4 of the ^ases marked flexion of the toe movements 
were very irregular. In one there was flexion of all 
the small toes in one foot and absent reflex in the other ; 
in the second there was abduction of the little tiv in 
one foot and quick extension of the great toe in the 
other; in the third, separation, without flexion or ex- 
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tension, of all the small toes, the great toe remaining 
quiet ; in the fourth, nearly the same phenomenon wa» 
observed as took place in the third. 

Typhoid, 17 cases: Normal reflex was present in 12, 
70.5 per cent. ; absent reflex in 3, 17.5 per cent. ; flexion 
in one foot and absent in the other, 2, 12 per cent. 

Consumption, 13 cases: Plantar reflex was present 
in 11, 84.7 per cent. ; absent in 2, 15.3 per cent. 

In 50 medical cases: Plantar reflex was present in 
46, 92 per cent. ; absent in 4, 8 per cent. 

In the 240 cases just reported, in which there was 
no evidence of disease of the pyramidal tract, th.^ 
Babinski phenomenon was not found in one. In oa.^ 
case the right great toe extended but the movement waa- s 
quick and jerky, all the other toes remaining quiet. 

NERVOUS DISEASES — 100 CASES. 

Dorsal and cervical myelitis: 7 cases with extensor plant -^^3 
reflex, 100 per cent. 

Dorsolumbar myelitis: 7 cases, absent reflex in all, 100 p^^^* 
cent. 

Complete destruction of cord: One cervical, 2 dorsal and 




lumbosacral, 7 cases: plantar reflex was absent in all, 100 ] 
cent. 

Idiopathic muscular atrophy, 2 eases: Plantar reflex 
absent in both. 100 per cent. 

Hemiplegia, 10 cases: PKnntar flexion was present in 9 eaa 
90 per cent; absent in 1, 10 per cent. 

Kpilepsy, 4 cases (using broniid) : Plantar reflex was ab 
in all. 100 per cent. <^ 

Locomotor ataxia, cases: Plantar reflex was present in '^' 

33.3 per cent.; absent in 4, 00.7 per cent. ^^.=«.rt 

Plantar reflex was absent in 1 case swollen feet from he 
disease, 100 per cent. 

Swollen feet from kidney disease, 5 cases: Plantar reflex 
all was absent, 100 per cent. 

Bilateral thrombosis, 2 cases: Flexion plantar reflex 
present in 100 per cent. -|ji 

Delirium tremens, 2 cases: Plantar flexion was presenW 
1, and absent in 1, 50 per cent. each. ^-m^'^' 

Feigned aphasia, 1 case; Plantar reflex was B. abs^^^" 
and Ti. Present. ^ 

Dementia, 9 cases: Flexion plantar reflex was present i ""^ 



33.3 per cent.; absent in 6, 66.7 per cent^; tn one plantar re- 
flex flexion was present on one side and all reflex al^nt on the 
other. 

Melancholia, 12 cases: Plantar reflex was present and normal 
in 2, 16.7 per cent; absent in 10, 83.3 per cent. 

Imbecility, 1 case: Plantar reflex was absent, 100 per cent. 

Idiocy, 2 cases: Extension reflex existed, 100 per cent. 

Extreme degree of hydrocephalus, 1 case: Plantar flexion re 
flex was present, 100 per cent. 

Paretic dementia: 4 cases: In 2 plantar reflex was absent; 
in 2 present on one side and absent on the other; absent 75 
per cent. 

Hip disease, 3 cases: Flexion plantar reflex was in all, 100 
per cent., present 26 per cent. 

Spinal rigidity, 1 case: Flexion plantar reflex was present. 
100 per cent. 

The following 450 cases of nervous and mental dis- 
eases have been studied with especial reference to the 
Babinski phenomenon, in my office, in consultation 
practice and in attendance on private cases in St. Luke^s 
Hospital, during the past eighteen months. 

Tumor of the brain. 8 cases: Of these 3 tumors in pyramidal 

x'^^ion, extension plantar reflex was present in all of affected lea:. 

IOC per cent.; flexion plantar reflex was on opposite side in 2 

c*£Lse8. 60.7 per cent.: absent reflex existed on opposite side in 

1 « 33.3 per cent. Of 5 tumors outside pyramidal region, flexion 

L8 present, 60 per cent.: absent in 1 case. 20 per cent.; flexion 

^* s present on one side, absent on the other. 20 per cent. 

^These tumors are divided into two classes one which in- 

^v-^ <:JeR the pyramidal or motor re^on. and the other which does 

*^^>"t effect this region, and the percenta<re is calculated in the 

^^*^^ instance on the number of tumors affecting the pyramidal 

^'"^•-ot:^ which is 3, and in the other on the number without the 

P.>^ ^^«. Ynidal tract, which in this instance is 5. 

-^^fcscess of brain, 1 case: Plantar flexion was present, 100 
1^^^* C5«nt. 

^^^^ningitis, 30 cases: Flexion was present on both sides 
?"*^'^^x* coma in 5, 16.7 per cent.; extension on both sides in 5, 
^-^ -per cent.; flexion present on one side and absent on the 
o-tJii.^-^^ 3.3 per cent; absent in 19, 63.3 per cent. 

-*^X>11epsy, 21 cases: Plantar reflex in 18, 86 per cent.; ir- 
*®*^^^:i -ar in 3, 14 per cent. 

, ^^^^"l)hlli8 of the brain or cord, 20 cases: Flexion was present 
^ -K, 75 per cent.; absent in 3, 15 per cent.; irregular in 2, 10 
^^^ ^=^nt. 

^-'^^ hemiplegia. 30 cases: Extension reflex on affected side 
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in 25 cases, 83.3 per cent.; extension reflex on opposite side in 

3, 10 per cent.; reilex absent on both sides in 5 or in 16.7 per 
cent. In the latter there were trophic changes in the paralyzed 
limb. 

Lilateral thrombosis, 2 cases: Extensor bilateral reflex was 
in both, 100 per cent. 

Posterior spinal sclerosis, 20 cases: Flexion plantar reflex 
was just perceptible, irregular or delayed in 14, 70 per cent.; 
absent in one foot and present in the other (flexor) in 2 cases, 
10 per cent. ; absent in both feet in 4 cases, 20 per cent. 

Multiple neuritis, recent and old, 6 cases: Flexion was 
present in 2 cases, 33.3 per cent.; absent in 3, 50 per cent.; 
present in one foot and absent in other, 1 case, 10.7 per cent. 

Anterior poliomyelitis (old and recent), 106 cases: Flexion 
was present in 6, 60 per cent.; present in one foot in 3 and 
absent in the other, 30 per cent.; absent reflex in 1, 10 per 
cent. 

Pressure neuritis affecting sciatic nerve: 8 cases: Normal 
plantar reflex was present in all, 100 per cent. 

Pressure neuritis of nerves of leg, 10 cases: Normal plantar 
reflex present in S, 80 per cent. ; absent in 2, 20 per cent. 

Myelitis, 8 cases: Extensor plantar reflex was present in 50 
per cent.; 4 dorsolumbar was absent, 50 per cent. 

Complete transverse lesion of cord, 1 case: Plantar reflex 
absent, 100 per cent. 

Spinal caries, 10 cases: with pressure on cord above, lumbar 
region 4 cases, extension plantar reflex in all, 40 per cent.; 
spinal caries without cord lesion^ flexion plantar reflex in 

4, 40 per cent.; spinal cariep with cord lesion in lumbar 
region absent reflex, 20 per cent. 

Paralysis agitans, 3 cases: Sluggish flexion existed in all, 
100 per cent. 

Hysteria, 10 cases: Flexion plantar reflex w/s in 5, 50 per 
cent.; absent plantar reflex in 4, 40 per cent.; flexion plantar 
reflex in one foot, absent in the other, 10 per cent. 

Neurasthenia, 25 cases: Keflex was normal, but often almost 
imperceptible plantar flexion, including cases of increased 
plantar reflex, 23 cases, 92 per cent. ; absent plantar reflex in 1 
case, 4 per cent.; absent in one foot aad present in the other 
in 1 case, 4 per cent. 

Nervousness, to which name neu/asthenia or hysteria can 
not be properly applied, 15 cases: Flexion was present in 14, 
93.3 per cent.; absent in one foot and present in the other. 
7 per cent. 

Traumatism to head, with no gross lesions of the brain sub- 
stance so far as I was able to detect, 12 cases: Flexion plantar 
reflex was present before shock had passed away in 10 cases, 
83.3 per cent.; absent plantar reflex in 2, 16.7 per cent.; after 
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shock is over flexion plantar reflex was found in all, 100 per 
ment. 

Traumatism to spine, with no gross lesion, 8 cases: Four 
cases with profound shock, plantar reflex was absent, 50 per 
cent.; 4 cases with minor shock plantar reflex was present, 50 
per cent. 

Dementia, 30 cases: Plantar flexion reflex was present in 
11, 36.7 per cent.; absent in 15, 50 per cent.; extension plantar 
reflex in 4, 13.3 per cent. 

Paretic dementia, 15 cases: Flexion plantar reflex was found 
in 14, 93.3 per cent.; absent in 1, 9.7 per cent. 

.Mania, 10 cases: Flexion plantar reflex was present in all, 
100 per cent. 

Melancholia, 22 cases: Plantar reflex was absent in 16, 72.7 
per cent.; present, but irregular, in G cases, 27.3 per cent. 

Paranoia, 15 cases: Flexion plantar reflex was present in 
all, 100 per cent. 

Feigning, 4 eases: Flexion plantar reflex was in 3, 75 per 
cent. ; plantar flexion was present in one foot and absent in the 
other in 1 case, 25 per cent. 

Stuporous melancholia, 4 casea: Absent plantar reflex was 
in all, 100 per cent. 

Melancholia attonita, 1 case: Normal plantar reflex* was 
present, 100 per cent. 

Weakmindedness, 10 cp«»es: Flexion plantar reflex was pres- 
ent in all, 100 per cent. 

Imbecility, 12 cases: Flexion plantar reflex was present in 
9 cases, 75 per cent.; absent or irregular in 3 cases, 25 per 
cent. 

Idiocy, 13 cases: Flexion plantar reflex was present in 6, 46.5 
per cent. ; absent in 4 cases, 30.5 per cent. ; irregular in 3 cases, 
23 per cent. 

Deaf-mutes, 6 cases: Flexion plantar reflex was present in 
all, 100 per cent. 

From a careful study of the literature of the plantar 
reflex, together with my personal investigations, I have 
to admit that the plantar reflex as found in children 
is unsatisfactory; and that the plantar reflex may be 
variable — irregular — absent in both feet, or absent in 
one foot and present in the other, more frequently than 
has commonly been supposed, especially by those who 
have not devoted considerable time to investigating this 
reflex in apparently healthy subjects. 

It does seem to me that the claim of Collier, that ex- 
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tensor plantar reflex is present in total transverse 
myelitis, needs confirmation. Babinski did not obtain 
it. I have never found it in eases in which I could say 
that the cord was absolutely destroyed in any portion 
of its extent. It is not always easy to say when the cord 
is completely destroyed. 

Langdon found the plantar reflex absent in tetanus. 
Collier found extensor plantar reflex present in a case 
of tetanus. This discrepancy between two good ob- 
servers is easy to reconcile. In Langdon's case, the dis- 
ease ran a rapid course and the patient died at the end 
of the third day, if I mistake not. Of course, the patient 
must have been greatly exhausted. I have found in all 
diseases with profound exhaustion that the plantar 
reflex disappears before death. In Collier's case the 
disease was milder, ran a slow course and the patient 
finally recovered. The lateral columns of the cord are 
probably in an irritated condition in tetanus until the 
stage of exhaustion is reached. The extensor plantar 
reflex is what we are prepared to expect in strychnin 
intoxication, or in fatal poisoning from this drug. 
This test may be of value in a diagnosis between 
strychnin poisoning and a Jiysterical attack simulating 
the drug poisoning. 

I make this as a suggestion. May not a hysterical 
subject in a paroxysm so excite the pyramidal tract 
to such a degree as to render it possible for one to 
obtain a temporary or an irregular form of the Babinski 
phenomenon? In hysteria one occasionally obtains a 
quick extension of the great toe. It is soon exhausted 
and totally unlike the deliberate extension of the great 
toe found in the majority of persons suffering from 
disease of the pyramidal tract. 

Giudiciandrea claims to have found extension of the 
great toe in hysteria and in normal subjects. Schiiler 
obtained extension of the great toe in 8 per cent, of 
men and in 4 per cent, of women whom he examined. 
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Cohn states that he found extension of the great toe in 
20 per cent, of his subjects. He also found extension 
plantar reflex on the affected side of a case of hys- 
terical paralysis. 

When 1 began to investigate the plantar reflex with 
especial reference to the Babinski phenomenon, I found 
extensor reflex in a number in whom I was confident 
there was no lesion of the pyramidal tract, and I began 
to be skeptical as to the value of the Babinski phenom- 
enon. I soon learned to note the difference between the 
pseudo-Babinski phenomenon and the phenomenon de- 
scribed by Babinski in 1898. On re-examining these 
nervous and hysterical subjects, I did not find a gen- 
uine case of the Babinski phenomenon in which there 
were not other evidences of disease of the pyramidal 
tract. 

You may ask me : Does the presence of flexion plantar 
reflex enable one to exclude disease in the pyramidal 
tract ? I do not think investigation has gone far enough 
to enable any one to give a positive answer to this 
query. Personally, I do not remember having met with 
a case of disease of the pyramidal tract in which flexion 
plantar reflex was present on the affected side. 

Diagnosis. — That the Babinski phenomenon is value- 
less in diagnosis, the most skeptical deny. In fact, 
Martin Cohn, who is often quoted as doubting the 
value of the reflex under discussion, is in some respects 
one of its firmest supporters. His conclusions are: 
"In the majority of all persons an irritation of the 
sole of the foot is followed by flexion of the toes. In 
lesions of the lateral tract of the spinal cord of an 
organic character, an extension reflex is to be observed." 
He then adds : "In no way, however, can this phenom- 
enon be regarded as a certain pathognomonic symptom 
for the recognition of sucli a disease." ^ How few 
symptoms have we that are positively pathognomonic 
of certain lesions of any organ ? It is only on account 
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of the number of irregular and unexpected results 
obtained by Cohn that most investigators of the Babinski 
phenomenon have come to look on Cohn as a skeptic. 

A case presenting most of the symptoms of posterior 
spinal sclerosis would not be diagnosticated as a clean- 
cut case of this disease if the extensor plantar reflex 
were present. Such a reflex would probably show that 
the lateral columns were also diseased. 

A case simulating strychnin poisoning, or tetanus, 
without great depression and absent extensor plantar 
reflex, would, in all probability, justify the diagnosis 
of hysteria. 

Prognosis. — The Babinski phenomenon may have uses 
in prognosis. In the discussion on the conjoint papers, 
one by Walton and Paul, and the other by Fraenkel 
and Collins, presented to the last meeting of the 
American Neurological Association, Dr.. Spiller said 
that "he believed in recent cases of hemiplegia in which 
the knee-jerk was found absent several days or weeks 
after the hemiplegia had developed and the Babinski 
reflex was present, prognosis was bad.'^ ^ He admitted 
that he had observed only two cases that justified such 
a conclusion. 

Prevention, — If it is found by subsequent investi- 
gators that persons following certain vocations attended 
with considerable exhaustion, the majority of these — 
as in the cases of the nurses reported by me in this 
paper — have absent plantar reflex and subsequently suf- 
fer from disease affecting the legs or feet, or the 
nervous tone more frequently than persons with normal 
plantar reflex, a timely investigation of the reflex may 
save many continuing too long in positions attended 
with great physical exhaustion. In fact it may be 
possible to judge by a study of the plantar reflex in 
many — especially in those whose plantar reflex is present 
when they are not exhausted — the degree of exhaustion 
from which they are suffering. 
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It is possible that much valuable information may 
be obtained by a further study of the plantar reflex, 
especially in the line of prevention, as well as in those 
of diagnosis and prognosis. 

CONCLUSIONS. 

1. The Babinski phenomenon is an extremely valu- 
able sign in diagnosis, and probably in prognosis and 
prevention. 

2. It is not a pathognomonic sign of organic disease 
of the lateral tract. 

3. We shall learn by subsequent observations that 
several poisons or conditions so irritate the lateral tract 
as to cause a pseudo-Babinski phenomenon, or an appar- 
ently genuine one temporary in character. 

4. Greater care should be used by the investigator, 
and the carefully studied cases should be much more 
numerous. 

BIBLIOGRAPHY. 

1. Brain, 1899, xxii, p. 78. 

2. Jour. N. and M. Disease, July, 1900. 

3. Brain, 1899, xxil, p. 75. 

4. Jour. N. and M. Disease, June, 1900. 

5. Bablnslji, Compt. Rend., Soc. de Biol., Paris, 1896. 

6. Bablnsljl, Semaine med., Paris, 1898, xvii, pp. 321-322 (quot- 
ed from article by Drs. G. L. Walton and W. E Paul. Jour. M. 
and N. Dis., June, 1900, p. 306). 

7. F. W. Langdon, Cincinnati Lancet-Clinic, Feb. 17, 1900. 

8. Jour. M. and N. Disease. February. 1900. 



SOME ASPECTS OF MEDICAL TESTIMONY. 



JUDGE E. A. JAGGARD. 

ST. PAUL, MINN. 



Expert evidence in common with most branches of 
the law is undergoing a gradual development. As to 
medical expert testimony specifically, current literature 
and decisions abound (First) in criticisms upon its 
present defects, (Second) in remedies suggested for 
these admitted imperfections. 

UXCEKTAINTIES CONTRADICTIOXS VENIALITY IN 

EXPERT TESTIMONY. 

There is general complaint concerning the uncertain- 
ties and contradictions in medical expert testimony. 
And we constantly hear that it is venial; that experts 
hawk any needed professional opinion in open market 
and sell to the highest bidder ; and that money can buy 
any expert testimony it may want. The result is a 
general and deplorable distrust of expert testimony. 
An eminent lawyer, in a recent discussion at a state bar 
association, speaking of experts in handwriting, said 
to another: "1 wouldn't convict a cat of stealing cream 
on such testimony." The other replied: "Xor would I 
in an insanity case on expert testimony alone, give my 
neighbor's mad dog a bad name." 

The justice or injustice of charges so easily made with 
apparent propriety, but whose truth can never be deter- 
mined, must be considered in the light of human nature 
and of the character of opinion evidence itself. It is a 
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familiar fact that in their testimony as to the simplest 
transactions the best of witnesses disagree. A fortiori 
this must occur in expert evidence, and the pessimist 
must be hysterical who fails to recognize that all 
branches of testimony produced before courts are open 
to many criticisms made as though they were peculiar to 
expert testimony. Indeed, candor compels a recognition 
of the truth-compelling tendency of scientific study, 
in the high, moral fiber of the average medical expert 
witness in the ordinary case. 

Mere disagreement of opinion of physicians is ordi- 
narily no just basis for criticism. Consider, for ex- 
ample, the minuteness of the observations necessary in 
the sciences involved. Thus the corpuscles of human 
blood are said to be of a diameter of 1/3630 part of an 
inch, and the corpuscles of the blood of a dog 1/3629 
part of an inch in diameter. How remarkable and sus- 
picious it would be indeed if microscopists should agree. 
Particularly in nervous diseases discrepancies in testi- 
mony arise. In a recent case, the defense produced a 
letter from the plaintiff, in a personal injury suit, to a 
physician asking what symptoms he should feign in 
such a disease. The physician and ten of the first men 
in the local profession, backed by hospital records, testi- 
fied that the man was malingering. The defense claimed 
that the letter was a forgery and produced only two 
experts who believed that his injuries were genuine. 
A verdict was rendered for the plaintiff. Within ten 
davs thereafter the man died. There is still a dispute 
as to whether he died of dope or of disease. A new 
trial was granted because the physician against objec- 
tion testified as to what the deceased told him concern- 
ing the accident by which he was hurt. The death of 
the plaintiff prevented any subsequent recovery. 

But it must be admitted that there are cases in which 

it is difficult to find any justification for professional 

mistakes. In a recent California case, it was alleged a 
9 
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passenger in the street-ear was violently thrown against 
the seat and floor and sustained a concussion of the 
spine, rendering her a physical wreck. She was exam- 
ined by half a dozen or more physicians. A number of 
these discovered a tumor which her family physician 
testified was four times as large at the time of trial as 
when it first appeared, and there was considerable dis- 
pute as to whether the tumor could have been produced 
by the accident. The jury brought in a verdict of 
$20,000. On the motion for a new trial it appeared 
that the plaintiff had given birth to a still-born child 
at full term and that she had not been affected with a 
tumor at all ! 

BlGOTRY AND IGNORANCE OF EXPERTS. 

Another evil, of which the general community com- 
plains, is the bigotry and ignorance of medical experts. 
There exists a curious but authentic report of the trial 
of the Suffolk witches in 1665. Two old women were 
there charged with having bewitched several children. 
I quote from the report: "Dr. Feavor, a doctor of 
physic . . . being called, he saw the child in these 
fits but could not conjecture . . . what might be 
the cause of the child's affliction." Other witnesses were 
then called. "There was also Dr. Brown, of N'orwich, 
a person of great knowledge. . . He was duly of 
opinion that the persons were bewitched." Sir Matthew 
Hale, certainly one of the greatest judges of the world, 
in charging the jury, said "that there were such creatures 
as witches, he made no doubt at all." Thus both 
the professions conspired to perpetrate a judicial 
murder. 

We are all familiar with Prof. Eric Erichsen's theory 
cf traumatic cerebrospinal concussion, and with the sub- 
seqent abandonment of that theory in consequence of 
Erichsen's own investigations and the more advanced 
and scientific labors of the later neurologists. 
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Our little systems have their day, 
They have their day and cease to be. 

However, the acceptance of that theory led in fact to 
stupendous fraud. For it is estimated by competent 
authority that the railroad companies of England and 
America were thus robbed of a hundred millions of 
dollars. 

But the current bitter denunciation of the medical 
profession for such errors is likely to be as unjust as it 
is intemperate. The glory of inductive sciences is their 
nrogress. It is a part of the halo encircling their 
triumphs that they have rejected the most cherished 
hypotheses when their falsity was demonstrated or their 
use as a means of investigation has ended. Most of the 
evils of this kind are unavoidable. They are the neces- 
sary incidents of the evolution of human society. They 
are the inevitable products of the development ()f scien- 
tific knowledge. 

LEGAL RECOGNITION OF SCIENTIFIC PROGRESS. 

The law was not at fault in recognizing the theory. 
It must and should enforce what is currently received 
and endorsed as true by the most eminent sj)ecialists 
and has the sanction of the best scientific opinion. It 
can neither wait for abstract truth nor devote uncounted 
davs to the determination of the debated questions of 
science. Lord Bowen once said: "Courts of law and 
courts of justice are not fit places for the exercise 
of the inductive logic of science. Life is short; 
it is im])ossible to place endless time at the dis- 
position of litigants; and the laws of evidence are 
based upon this very impossibility of })rolonging inqui- 
ries to endless length. There is hardly a scientific theory 
jn the world which if we were to examine into in the 
law courts might not take year after year of the whole 
time of a tribunal.'' The law should shun the curse of 
dogma. Indeed, one of the worst intellectual vices of 
which a court can be guilty is to establish rules of natural 
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science by rules of municipal law. What folly it would 
be to require men to look into law books for the final 
determination of the uncertainties arising in natural 
science or industrial arts. Such questions should be of 
free logic and pure science. They should be adjudicated 
by courts only through the best scientific opinion and 
except in the clearest possible cases not by legal prece- 
dents. More specifically, puerperal fever at one time 
in the history of surgery and under certain circum- 
stances may be no evidence of negligent treatment. At 
another time and under different circumstances it may 
be some or prima facie or conclusive evidence of mal- 
practice. It is not for the law but for medicine to 
determine such a problem. Similarly there is an inso- 
lence in certain judicial findings that hysteria has no 
physical basis, that there can be no recovery for trau- 
matic neuroses except when based exclusively on objec- 
live symptoms. There are cases in which the views of 
a court as to how far syphilis is curable as a matter of 
law are at right angles with perhaps the best medical 
opinion on the subject. Should a court hold as a matter 
of law that the sclera can not be ruptured by a blow 
of the fist ? 

It can not be charged with candor that the law taken 
as a whole rashly accepts untried novelties in medical 
science. To this bears witness its conservatism with 
respect to the use of the X-ray. The possibilities of 
fraudulent defects and misrepresenting exaggerations 
in skiagraphs are fully recognized and guarded against. 
And even in those jurisdictions which have rejected the 
view of the Supreme Court of the United States that 
to compel the physical examination of a plaintiff in a 
personal injury suit is to authorize an assault on his 
person, there is grave doubt whether courts will compel 
submission to the examination by the X-ray until the 
harmlessness of that operation is more fully demon- 
strated. And under no circumstances will one so order 
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unless the request for such examination is seasonably 
made and the person desired to take the photographs 
be shown to have the necessary skill and experience. 

SELECTION OF EXPERTS ^FUNCTIONS UNDER THE 

CIVIL LAVV^. 

The public in general and the medical profession in 
particular bring many indictments against the current 
method of the law as to the selection of experts. 

To contrast the civil and common law rules of selec- 
tion of experts may in this connection tend to clarify ex- 
isting confusion as to the place of the expert witness at 
the common law. In many foreign countries, the judge 
who conducts the proceedings is the agent of the state 
and acts really in both executive and judicial capacities. 
This appears conspicuously in the selection, by the state, 
of expert witnesses in France, Italy, Switzerland and 
Germany. 

More specifically, in France counsel do not address 
the witnesses directly. In the Dreyfus case, for exam- 
ple, Labori, who is perhaps the most distinguished cross- 
examiner in the Latin race, submitted his questions to 
the court. The court then determined what questions 
he would propound to the witness ; tlie court, and not 
the counsel, put the question. The whole personal 
niL^nner accordingly is the manner of the judge and not 
of the counsel, and it is a notorious scandal that the 
judge threatens and browbeats the witnesses and thus 
often enables the state to procure its own ends. This 
practice takes the conduct of the case out of the hands 
of counsel and puts it in the hands of the state in both 
civil and criminal cases. The French lay does not allow 
each side to call such experts as it pleases ; accordingly, 
tht court appoints inquisitors unless the parties agree. 
The report of such "inquisitors" — and they are rightly 
nemed — is not subject to cross-examination. Corres- 
pondingly, in Italy, the court appoints experts, but the 
parties have a right to bring their own experts into 
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court. A discussion as distinguished from an examina- 
tion then ensues. Probably the most satisfactory system 
of this kind is worked out in Berne. There, in civil 
cases, on motion the court, after asking recommenda- 
tions by attorneys, appoints three experts unless a 
smaller number is agreed on. The experts, having been 
sworn, make a report which is subject to explanatory 
questions designed to elucidate doubtful points, but not 
to cross-examination as it exists in the common law. 
In criminal cases the court appoints one or more experts. 
In Scotland the executive asserted itself along this line 
and "assessors" were called on to advise the court as a 
part of the court, not merely as witnesses. 

FUNCTIONS UNDER THE COMMON LAW. 

In England judicial proceedings were originally in- 
quisitorial ; the court was an arbitrator. It ascertained 
the facts as well as it settled the law. The struggle of 
the judiciary against the executive is familiar history. 
The jurors themselves were originally witnesses. It 
was about the thirteenth century that "they were not, 
and were hardly supposed to be eye witnesses." It was 
their duty to discover the truth. They did this in 
and out of court. A ccordingly, they listened to 
what the litigants or witnesses said at large without 
oath. Torture was used as an engine of state but never 
became really an undeniable part of the ordinary ma- 
chinery of the law. The judiciary for a long time 
remained subject to the executive and, if a jury did not 
do the royal will, the jurors were punished until a jury 
was found subservient. Thus, for the robbery of the 
merchants of Brabant and of the king's train, the jury- 
men who acquitted were sentenced to death as perjurors. 
Others were then sworn until a jury finally hung from 
thirty to one hundred men. 

And is there a thoughtful man who has read without 
a thrill of pride in the evolution of our judicial system, 
Macauley's eloquent narrative of the seven bishops' 
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case, and his statement of the heroic opposition of the 
jury to the tyrannical oppression of the king? 

The result in the common-law is a judge, cold and 
impartial; a jury unbiased and independent; counsel, 
members of the court, but distinctly advocates; and 
witnesses. However far this union may fall short of 
perfection, the deficiency arises from the infirmities of 
human nature and not from the inherent defects of the 
system itself. The medical expert is a witness, pure and 
simple. He is not an "assessor^' nor an "inquisitor^^ 
nor a referee appointed by the court. It is not his 
function to determine the questions in issue nor to see 
that the truth prevails, that is for the judge and jury. 
He is limited to giving testimony within the rules of 
evidence, that is to say, to answer only the questions 
that are asked him, to answer them most simply with 
only what explanations are reasonably necessary. Very 
many physicians fail to fully appreciate this exact 
position. 

It follows, in experience, that the expert is more or 
less of a partisan and becomes in a measure an assistant 
counsel. It is fashionable to violently denounce him in 
consequence until an intelligent and honest physician, 
although he may be somewhat carried away by the 
earnestness of his views, by his sympathy for the cause, 
and by his indignation as to the wrong he opposes and 
by the aggravation of opposite counsel, is often regarded 
ap a most ignoble and detestable creature. But our 
whole system of trial is designed to help each side of 
a case to present that case in the strongest possible 
light. The judge and jury are not deceived by the 
j>artisanship of experts. And when the medical man 
oversteps, in the slightest, his strict professional capacity 
and takes any part in the controversy as to legal right, 
and becomes an anomalous mixture of claim agent, 
lawyer and doctor, his advocacy is, in the great .majority 
rf cases, fatal to his efficiency as a scientist. Accord- 
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ingly, while such loss of scientific disinterestedness is 
deplorable, it does not seem to deserve the extravaofance 
of vituperation which is often applied to it. 

RECENT DEFINITIONS. 

The standard of the law as to who is an expert is 
vague and is not always natural. 

Although, in common with most lecturers on the sub- 
ject, I have ridiculed the uselessness of definitions in 
general, and of experts and expert testimony in partic- 
ular, none the less the formulae in this connection, of Mr. 
George Wharton Pepper (37 Am. L. Reg. N". S. 737) is 
so notable as to call for special attention and for com- 
mendation. A. detailed discussion of the cases on ex- 
pert testimony, of especial interest to physicians, will 
be found in the second volume of the "Proceedings of 
the Pan-American Medical Congress," p. 2172, and see 
Ohio, etc., Co. vs. Fishburn, 56, IsT. E. 457. A min- 
ister of the gospel is ordinarily, in the absence of 
special training and knowledge, not an expert on 
insanity. (Burt vs. State, 39 L. R. A.. 305.) But a 
Catholic priest may be, inasmuch as he continually 
passes on questions of soundness of mind before the 
administration of certain religious rites. (Toome's 
Estate, 54 Cal. 569.) 

When a medical expert is called upon in a case of mal- 
practice, for example, his fitness is determined, not by 
his acquisitions or capacity, but by his "school." In 
one breath the law insists that it will take no notice of 
different seho'ols of medicine, but will regard only truth 
and science; in the next, it recognizes all systems as 
legitimate but tests the liability, civil and criminal, of 
a physician, according to his professed and avowed sys- 
tem. If the defendant doctor practice the "botanic" 
system, he can exonerate his wrong by expert testi- 
mony of his fellow botanists. A homeonath's care is to 
be measured by the homeopathic standard. And the 
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propriety of a regular physician's conduct, including 
surgical cases, is to be estimated by men holding his 
professional tenets. Occasionally there is manifested a 
civilized tendency to independently assert the natural 
standard of logic and to test malpractice by the settled 
rules of medical and surgical science. But so long as 
medicine is practiced by methods so diverse, it would 
be practical folly to expose a conscientious and learned 
physician to ruin by testimony impregnated with the 
ignorance and prejudice of unscrupulous quacks. 

The medical profession in particular objects to the 
current practice as to the direct examination of expert 
witnesses. 

EXAMINATION OF EXPERTS — ^THE HYPOTHETICAL 
QUESTION. 

The much-abused hypothetical question, if an evil 
at all, is a necessary' one. Expert testimony involves 
two elements — knowledge of facts, and opinions thereon. 
That knowledge may be derived in four ways only: 1, 
where the expert has actual knowledge, as where he has 
witnessed the occurrence and treated the patient; 2, 
where he has heard all the testimony on trial ; 3, where 
he has had it all read to him ; and 4, where the facts are 
summarized in the question ; that is to say. where they 
are stated hypothetically. 

There are accordingly, only three forms of Questions to 
be addressed to an expert: l,the general question, which 
assumes as true what the witness knows, has heard in 
court or has read to him; 2, the hypothetical question 
pure and simple, in which all facts are assumed in the 
question itself; 3, the mixed question, which is partly 
general and partly hypothetical. It is a sound and 
general professional opinion that the hypothetical ques- 
tion pure and simple is the best form and often the only 
question permissible under actual circumstances. Cases 
of actual knowledge on the part of an expert form a 
small part of opinion evidence. The time of the witness 
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and the time of the court are likely to prevent alike 
the hearing and the reading of all the testimony. The 
practice of asking general questions assuming all the 
evidence is true, is subject to quite drastic criticism, 
for example, on the ground that the expert may not be 
accurate and complete in his memory of all the facts 
or he may not recall them as the jury does. (12 Har- 
vard Law Review, 550.) And a general question, 
assuming all the evidence to be true, is mani- 
festly improper where there is conflict in testi- 
mony. It is not the place of the witness to deter- 
mine such contradiction; so to do is to usurp the func- 
tion of the jury. It is pointed out, however, that the 
jury is not bound to accept the opinion of the expert 
and that therefore such testimony might fairly be re- 
garded as error without prejudice. But there is danger 
that the jury and the expert' may disagree; therefore 
tnis testimony is worthless. Besides, it is constantly 
improperly made the basis of unfair speculative em- 
barrassing cross-examination. Accordingly, in all such 
cases — and they are the overwhelming majority — the 
question must be hypothetical. And necessarily the 
hypothetical question is necessary and is the only proper 
one where the witness has no actual knowledge and has 
not heard the testimony or had it read to him. 

RULES OF DIRECT AND CROSS-EXAMINATION 
DISTINGUISHED. 

The medical profession also in particular criticizes 
the current practice of cross-examining experts. 

The position of an expert under cross-examination is, 
as a rule, uncomfortable in proportion to his dishon- 
esty and inefficiency. The experience of a rabbit with 
a ferret glued to his neck, or of a beetle impaled by an 
entomologist, or of a dog in the tender mercies of a 
vivisectionist, or even of a civilian in Manila may be 
less distressing than the pillory of a quack by a potent 



131 

and relentless cross-examiner. The whole modern system 
of trial in the common law turns on cross-examination. 
That law follows the policy of the "open door/^ and the 
religion of the "open mind." It admits evidence with a 
minimum of a priori restrictions. The evidence so 
admitted is then to be weighed. Cross-examination is 
to evidence what demand and supply is to an article of 
commerce — it determines value. Accordingly much 
greater liberality is allowed in cross-examination than 
in direct. This must be so, inasmuch as to cross-exam- 
ination the moral and the mental qualities of the expert, 
as well as his opinions, are in issue. 

Bv way of simple illustration, a witness on direct 
examination should not be asked to define words that 
have a well-known and definite meaning, like mono- 
mania, but they may probably without error be asked 
so to define upon cross-examination. The expert, like 
any other witness, may be contradicted by showing that 
he has made inconsistent statements out of court. 
(Montgomery vs. Commw., 882, 509.) A witness may 
be asked to give an illustration of the case similar to 
the one in issue — as recurrent insanity — which had 
come within his own personal knowledge. (Leadue vs. 
State, Am. Eeps., 638.) 

The importance of this subject and a general observa- 
tion that physicians do not clearly comprehend the dif- 
ference call for some amplification. In direct examina- 
tion where the facts are undisputed the hypothetical 
question should include substantially all material facts, 
and the witness in answering should consider them all. 
Neither party has a right to disregard an important un- 
disputed fact for any reason, as that its insertion may 
vary the answer or opinion of the witness to the preju- 
dice of such party. Where, however, there is conflict in 
testimony the question must be based on facts which the 
testimony tends to prove. It need not then be based on 
all the evidence. The questions need not be confined to 
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conceded facts, but they may be based upon any assump- 
tion of facts which the testimony tends to prove regard- 
less of the preponderance of evidence on the subject. But 
such questions can not assume facts of which there is no 
evidence tending to prove. They are limited to the 
assertion of such facts as counsel may fairly claim are 
justified by the evidence in the case. More specifically, 
when criminal responsibility depends on the sanity of 
the defendant, the court will not allow hypothetical 
questions which assume that a delusion existed in the 
mind of the defendant when there is no evidence tending 
to support the assumption. Counsel, in other words, put 
questions which assume facts favorable to their respec- 
tive contentions. The jury determines which conten- 
tion is correct, and on request the court should specif- 
ically charge the jury to carefully consider which as- 
sumption of facts is sustained by the evidence. 

The rule is otherwise on cross-examination. To 
test the skill and accuracy of the expert, counsel 
may, on cross-examination, ask hypothetical questions 
pertaining to the inquiry but assuming facts having no 
foundation in the evidence. In direct examination the 
hypothetical Question can be based only on actual facts ; 
in cross-examination there may be hypothetical questions 
based on hypothetical facts. Thus, whether certain hy- 
pothetical facts would indicate insanity may be asked on 
cross-examination to test the competency of an expert. 
Again, in direct examination, "After a witness has once 
qualified himself as an expert and given his own profes- 
sional opinion to that which he has seen or heard upon 
hypothetical questions, then it is ordinarily opening the 
door to a too wide inquiry to interrogate him as to 
what other scientific men have said upon such matters 
or in respect to the then general teachings of science 
thereon or to permit books of science to be offered in 
evidence. Mr. Justice Brewer, in Davis vs. U. S., 165 
U. S. 373 (1897). But, on the other hand, in cross- 
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examination the whole range of scientific literature may 
be used to confound the expert. 

CROSS-EXAMINATION IN DIAGNOSTIC NEUROLOGY. 

Dr. Eskridge's paper suggested to me, while his sin- 
gularly clear demonstrations were being made, how com- 
pletely the literature of the medical profession supplies 
unfailing . means of establishing science and truth and 
of demonstrating the ignorance, dishonesty or inaccu- 
racy of the medical expert witness, even in cases of the 
most extreme difficulty, viz.. of diagnostic neurology. 
Suppose a plaintiff in a personal injury case has been 
actually examined in the presence of other witnesses, 
by the expert being cross-examined; suppose also that 
the expert has failed — as often happens — to have clearly 
in mind a definite classification of the deeper and of the 
superficial reflexes. He is likely to be confronted by 
counsel fully equipped, who, for example, may have 
tried many such cases, on the simple and admirable 
classification of Professor Eoss. More specifically, if 
that expert has failed to test the abdominal reflex, he 
may be confronted with the opinion of Rosenbach, that 
this reflex is lessened on the paralyzed side in the dis- 
ease of one cerebral hemisphere. Or, if the expert has 
neglected to have the cremaster reflex tested, then he 
is likely to have counsel face him with Jostrowitch, to 
his consternation. Or, if he has overlooked any of the 
delicate but clear observations and tests of the plantar 
reflex, he may be pulverized by Dr. Eskridge's imme- 
diate contribution to scientific learning. So, if he has 
made any general or special omission, he may be called 
to account unerringly by the general opinions and 
authority of Horatio C. Wood, Gray, Cohen and other 
authorities. 

No doubt cross-examination is abused. A court 
should not allow itself to be converted by skilful cross- 
examination into merely a place for the exhibition of 
dialectic skill. But it should do nothing to save the 



131 

knave from exposure or the charlatan from his own con- 
founding. The ability of an ordinary witness to lie as 
to facts, and the inability of counsel on cross-examina- 
tion to detect and demonstrate his falsity, I believe to 
be much greater than that of the medical expert to 
distort symptoms and misrepresent his science. 

ANSWER BY EXPERTS. 

It is usually the bar which finds fault with the answer 
of the medical expert. 

As to such answer, it is important to bear in mind 
that the expert should limit his testimony to the facts 
stated in the question put. He may feel that the ques- 
tion is unfair and jioes not reproduce the case in ques- 
tion, but its propriety is for the court to decide. There 
are many questions he can not answer with certainty. 
In such cases he should be careful to express a qualified 
opinion only. It is of the utmost importance to him 
to avoid speculations, digressions from the question 
asked and not to volunteer testimony. The lawyer is a 
trained dialectician, and the best of medical experts 
rarely is. The counsel's blade, like the surgeon's knife, 
may be wrongly and dangerously used, but it behooves 
the expert to see that he is not made its victim. For 
example, Sir Henry Hawkins, before he was elevated 
to the bench, in the trial of the Tichborne case, was 
engaged in a discussion with Dr. Kenealy, as to the 
ability to render English into French and French into 
English. The Doctor asked whether the counsel thought 
the French word canaille had its precise equivalent in 
English. "Oh, yes ; Kenealy, is the English equivalent," 
the advocate at once replied. 

An expert should exercise particular care never to 
answer a question which involves the determination 
of conflicting testimony. As has been shown, this is 
for the .court and jury. Most painful embarrassment 
is likely to follow such an answer on cross-examination. 
But, for example, the negative answer of an expert 
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witness to a question as to whether, on the day of the 
execution of his will, such testator was or was not 
^^laboring under an insane delusion, or anything of that 
kind/' is not objectionable as being a satement of fact, 
and not the expression of an opinion. And in this 
connection, no expert can with safety ignore the reiter- 
ated caution in dialectics, not to be made the victim 
of the "Socratic method'' by answering yes or no to 
a question which is not properly susceptible of a cate- 
gorical reply. The familiar dilemma of that logician 
will illustrate this. He asks : "Have you left off beating 
your mother-in-law?" If the unwary replied "yes," 
the retort was, "Why did you beat her?" If the reply 
was "no," the retort was. "Then why do you not stop ?" 

TREATMENT OF EXPERTS BY COURTS. 

A very popular evil of expert testimony, of which the 
community, the medical profession and counsel all 
complain, is the conduct of the trial and the rulings 
of the courts. The court can secure the orderly conduct 
of a trial and can reprimand or punish an impudent 
witness by fine or imprisonment, and it often happens 
that a court may save the feelings of a witness and 
preserve its own dignity where cross-examination is 
abused. Correction may be jocular: Baron Alderson, 
for example, once said to a lawyer, after a course of 
successful but badgering cross-examination, "Really. 
you seem to think the art of cross-examination is to ex- 
amine crossly." Correction may be severe: Mr. Chief 
Justice Dallis said to some witnesses decrying medical 
authorities, "I will not sit here and hoar science reviled 
by ignorant tongues.'' Correction may be i)ractically 
impossible: Indeed, ordinarily the ])roteetion of the 
court is no shield against the shaft of wit. In a cele- 
brated case ii v/it:ie.-.> v.'a.s asked the precise distance 
between two points involved in the issues on trial. He 
stated it definitely. "Are you sure ? Positive ? Why ?" 
^^ecause I thought some fool like you would ask me." 
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In its rulings the court often treats the testimony of 
experts with a patronizing and aggravating approval 
or disapproval. Thus, after having received expert testi- 
mony, which is really a confession of its own ignorance 
and of the necessity of its own instruction, it will — 
loftily — charge the jury that they are not bound by the 
opinions of expert witnesses, but that they may dis- 
regard all or any part of such opinions as appear to 
them to be unreasonable. The court may weigh the 
relative merits of experts and announce the opinion, 
for example, on a medical subject, of a medical man of 
small experience or who has crude and visionary notions 
or who has some favorite theory to support, is entitled 
to very little consideration. And it may hold that if 
the reasons assigned are frivolous the opinion of the 
witnesses are worth nothing. Not infrequently it will 
set aside a verdict, although supported by opinion evi- 
dence when that verdict is inconsistent with undisputed 
facts or reason and common sense applied to other cred- 
ible evidence. In French vs. State (93 Wis. 325), the 
supreme court of that state whose decisions, by the way, 
physicians and residents therein must come to regard 
as medical authorities, the court held inadmissible the 
testimony that a man suffering from delirium tremens 
has no more control over his actions in that respect than 
a man suffering from delirium produced through any 
other cause, but that he is still sane. This was held to 
be directly opposed to the established legal rule on the 
subject. But, on the other hand, if the verdict, for 
example, in a mal-practice suit, disregards expert testi- 
monv and is in contravention of good judgment, that 
verdict will be set aside. 

TECHNICALITIES OF THE LAW. 

One evil of which the public justly complains is that 
cases involving expert testimony are too often not tried 
on their merits, but determined in many instances 
merely by technicalities. Here the law rather than 
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medicine is at fault. More specifically, of the cases re- 
ported in the general digest of 1894, 48 per cent, of 
the points submitted to courts of appeal were on plead- 
ing, practice and evidence generally. The vigorous pro- 
test of the community, and especially of the bar, con- 
stituting indeed almost a storm of indignation, resulted 
in a reduction of about 25 per cent, in 1895. 

In New York in particular, the fact that profitable 
costs may be taxed upon practice motions has carried 
this abuse of the law to a most deplorable and humil- 
iating state of degradation. In England, per contra, 
it is said that no recent case can be found in which a 
trial court has been reversed on a mere point of practice. 
Fortunately the tendency in our own jurisprudence is 
in this direction. The Supreme Court of the United 
States leads in this direction — as where it has rejected 
supposed errors in expert testimony founded upon the 
familiar objection to the leading question and to hearsay 
evidence. 

REMEDIES SUGGESTED. 

Many remedies have been suggested for the real and 
Imagined evils of medical testimony. In the first place, 
there is from time to time a general movement toward 
a statutory designation of a medical board with sug- 
gestions of all gradations of power. Thus there is the 
proposition that experts be appointed by the court to 
investigate the case in issue as an expert accountant 
would examine books or a master in chancery would 
make findings. It is suggested sometimes that such 
findings should be subject to judicial review and also 
sometimes that the experts be required to be present in 
connection with their report, for examination, and that 
in the discretion of the court further proof be allowed. 
But it is vigorously urged, on the other hand, that such 
report should establish facts and should be final in its 
nature and conclusive upon the court. It is manifest 
that all propositions of this kind are likely to fail of 
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effect because of their unconstitutionality, the multipli- 
cation of such boards in all departments of opinion testi- 
mony and of the intrinsic difficulties in the selection 
and conduct of such a board. The bar will rarely favor 
any restrictions on the fullest opportunity to test evi- 
dence and to prove the truth. 

Of course, where the judgment is by default as dis- 
tinguished from cases where issues are joined and liti- 
gated, the court may appoint a referee to hear and deter- 
mine. This was done in the celebrated mal-practice 
and blackmailing case brought against Dr. Sears. The 
plaintiff abandoned his case. Thereupon, on applica- 
tion of the defendant, a master was appointed who took 
testimony and reported a judgment in damages of 
$20,000 in favor of • the great physician, And in 
the ordinary cases of insanity where there is no contest 
a small board of physicians determines the questions 
in fact although in form its conclusions are usually only 
advisory. 

In the second place, a more reasonable class of pro- 
posed legislative remedies is based on the principle of 
making the expert fee a public charge, as by fixing the 
legal rate to be paid by the state and excluding from 
testimony any person receiving or expecting anything 
from the parties. In 1898 the New York Bar Associ- 
ation and three medical societies recognized by the law 
in that state approved of "the appointment of expert 
witnesses who must qualify themselves to give opinion 
evidence in cases without consultation with the litigants 
or their counsel and who shall be compensated for their 
services out of the county treasury of the county in 
which the trial takes place." The measure has never 
become a law, and probably never will. An additional 
suggestion is made that the statute provide for charging 
to the public the fees of experts on whom the parties 
may agree, but not compelling them to select such ex- 
perts. The practical effect of such a law might tend to 
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increase litigation; it certainly would not meet the 
cases where much money is objectionably employed in 
lawsuits. In the third place, it is a happy augury for 
the future to note a general tendency to require that the 
standard of practitioners of medicine be raised by stat- 
ute, that while that standard recognizes no school, it re- 
quires a specified number of years of study and a higher 
degree of professional knowledge and of professional 
character. Expert testimony should be given by such 
persons only. 

The average member of the bar has as little confidence 
in the average statutory enactment as the physician has 
in a new-fangled specific or a patent-medicine cure-all. 
The moral and intellectual elevation of the medical 
profession and of the profession of law is likely to ac- 
complish more than all else combined to alleviate these 
wrongs ; and the various medical associations throughout 
the country, and academies like this, which bring think- 
ing men of both professions together, and which in- 
crease reflection and stimulate esprit du corps, are of 
more moment and promise more for good than all the 
sessions of the legislature. Along this line I beg to 
submit this further suggestion. At a meeting of the 
American Bar Association, in 1898, Mr. Justice Brewer 
read a paper on "xV Better Education the Great Need 
of the Profession.^^ He was followed by Dr. N. S. Davis, 
of Chicago, on "The Importance of the Study of Medical 
Jurisprudence bv Students of Law.'^ Every gentleman 
present must agree with the observations of courts and 
of counsel themselves that it is a rare thing to find a 
lawyer who can adequately examine and cross-examine 
a medical expert. I respectfully submit that a theme 
well worthy of the consideration of all men interested 
in the professions, and especially of men connected with 
schools of medicine and of law, is the importance of 
the study of medical jurisprudence by the students of 
medicine. 
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STUDY OF MEDICAL JURISPRUDENCE BY DOCTORS. 

Would it not conduce to professional advancement 
that a lawyer should lecture to doctors and a doctor to 
lawyers on this general subject? Professional ethics 
would be enforced by reiteration as well as by statements 
from different points of view. A physician who goes 
upon the witness-stand for the first time, without any 
preliminary knowledge of the rules of evidence, and 
especially as to the practice concerning examination 
and cross-examination, is often in a most pitiable posi- 
tion. A little elementary study might save him from 
humiliation and professional depreciation. Such a study 
would prevent a physician on the witness-stand render- 
ing valueless his testimony as to the worth of his brother 
piiysician's services, because postulated upon the value 
of the estate of the deceased patient. A little knowledge 
might prevent his being subjected to the current embar- 
rassment arising from his misapprehension as to the 
extent of his testimony when he is called upon to testify 
in a case which he has treated. The inexperienced 
physician, supposing that his examination will be limited 
to the facts and that he will not be called on to testify 
as an expert, constantly finds himself exposed to wither- 
ing cross-examination on the whole medical subject 
involved. (When physicians testify as to matters within 
their own knowledge concerning the particular case, as 
where they have attended a patient, they are not entitled 
to expert fees and are not compelled to answer expert 
questions. Where they have no such knowledge but 
testify in answer to hypothetical questions or upon parts 
of the testimony which they have heard, they are enti- 
tled, in most jurisdictions and according to the best 
but not the universal opinion, to expert fees, and of 
course give purely expert testimony. The line of de- 
markation between the two classes of cases in the nature 
of things is not clenr or distinct. When a physician 
has attended a case, testimony, in both examination 
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and cross-examination, it must occur that general ques- 
tions will be asked as to the propriety and probable re- 
sult of his own treatment. Moreover, it is the function 
of cross-examination to determine the credibility and 
competency of a witness, especially of a professional 
witness. Accordingly, within limita, the physician is 
compelled to answer such general questions. Such limits 
depend largely upon the discretion of the trial court. 
But it is a safe rule for a physician in such a position 
to prepare himself for a searching exploration into his 
knowledge and capacity on the subject involved in the 
treatment of the case. If the ordinary and logical lim- 
itations of such examinations are, however, largely ex- 
ceeded, he should apply for and is often granted expert 
fees.) The legal knowledge would be of great profes- 
sional use in a general way, and might spare physicians 
damage suits, for example, where they have allowed a 
layman to be present at an operation on a female 
patient. They would be advised how justly and ef- 
ficiently to secure the preference due to professional 
services rendered during the last illness. 

COXCLUSIOX. 

In conclusion, these propositions are submitted, "not 
dogmatically for acceptance but tentatively for consid- 
eration," viz. : 1. Evils exist in medical expert testi- 
mony. They are many, they are great, they are par- 
tially the fault of the profession of law and partially 
of the profession of medicine. 2. Many of these evils 
are necessary and inevitable, arising in part from human 
infirmity and in part from the nature of opinion evi- 
dence itself. 3. Taken as a whole medical expert testi- 
mony is as satisfactory as any other human testimony 
introduced under our present rules of evidence. 4. 
For these evils there is no specific remedy, but the hope 
of improvement is not an iridescent dream. 

COLLABORATION BY LAWYERS AND DOCTORS. 

A distinguished American scholar and lawyer, Mr. 
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Persifor Eraser, has eloquently expressed his dread of 
interference in the development of this branch of the 
law by persons outside of the profession. He said: 
"The common law, which has been found on the whole 
to yield such good results in the hands of the Anglo- 
Saxon race, has grown like the palace of St. Mark by 
successive additions and patches. Much of its structure 
is composed of conventional usages and interpretations 
of which the lay mind is ignorant, and yet these parts 
have a strength like that of a 'built-up beam.' . . . 
There would be great danger in allowing one ignorant 
of the history of the law and of the significance of its 
formulas to insert a new part among its venerable tim- 
bers lest some of its strongest spikes that bind the 
latter together should be displaced and the whole struc- 
ture tumble. Exclusively to the juris-consult, therefore, 
belongs the task of formulating the law governing the 
preservation of expert testimony.'^ But is it not a 
wider and wiser view that both lawyers and doctors shajl 
be the jurisprudents who shall do this great work; that 
the thoughtful and aspiring men in both the professions 
shall collaborate upon this particular niche in the temple 
of justice? They can be such artificers, having deep in 
their purpose this sentiment of one of the most eminent 
of our jurists: "Justice is the greatest interest of man 
on earth. Wherever her temple stands, and so long as 
it is duly honored, there is a foundation for social 
security, general happiness, and the welfare and progress 
of the race. Whoever labors upon this edifice with use- 
fulness and distinction, whoever cleans its foundations, 
adorns its entablatures or contributes to raise its august 
dome still higher in the skies, connects himself in name 
and fame and character with that which is and which 
must be as enduring as the frame of human society.^' 
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Keloid, a term first applied by Alibert in the year 
1814, to a pathologic condition known as an overgrowth 
of scar tissue, was so named by reason of its resemblance 
to a crab. The term is also applied to apparent fibrous 
outgrowths of the skin of a similar character, formerly 
believeed to be of spontaneous origin, but now the theory 
is .accepted that they are results of lesions in the skin. 
This is said by some authors to be a somewhat rare dis- 
ease and affects the colored races more than the white. 
It is commonest in middle age, but may occur in any 
age of life. Its favorite sites are the anterior superior 
sternal region, the shoulders and the neck, but may 
occur on any part of the body. 

The so-called keloid of Addison forms contractions 
of the skin and the fasciae, thus giving a hide-bound 
appearance to the part. It rises from no other percepti- 
ble causes than cicatrices or other injuries to the skin. 
Sometimes the growth is imbedded in and on a level 
with the surface of the skin, but more frequently it is 
elevated. It is very firm in its consistency and usually 
remains permanent through life. There has been an 
attempt by some authors to classify these growths as 
true and false in accordance with the manner in which 
..leir origin seems apparent. But such differentiation 



144 

is not of clinical value nor is it of any consequence, as 
it is true that the histologic and anatomic elements are 
the same in each class. 

The growth, in its incipiency, appears to be a flat- 
tened and firm, though somewhat elastic thickening of 
cicatricial tissue. It may cover a very small area of the 
surface of the body or may assume mammoth propor- 
tions. The sui'face of the growth is frequently a bright- 
red color or a pinkish hue, but sometimes paler than the 
surrounding skin. It is usually covered by a thin, smooth, 
and shining layer of epidermis, which is frequently easily 
detached. It is often painful on pressure, but may be 
entirely painless. The crests of the angular ridges over 
the surface of the tumor often have a tendency to ulcer- 
ate and bleed readily. 

The rapidity of the growth is by no means sym- 
metrical in all cases; sometimes its development is very 
slow, while in others it arises phenix-like and covers 
a large portion of the skin in a very short time. In a case 
of very severe burn or other severe injury the growth may 
or may not occuny the entire cicatricial surface. It is 
not uncommon for a growth of this character to make 
its appearance in the line of coaptation of the flaps after 
amputation and this form usually presents the appear- 
ance of a red, shining nodule, with an irregular surface, 
and from the base of the tumor various sized ramifica- 
tions are seen extending into the healthy skin. This 
gives the base of the tumor an irregular, serrated, cir- 
cular appearance. Keloids are most frequently found 
following wounds that covered over a large area and 
have healed by granulation with suppuration. The 
growth occasionally will have a rough, warty and some- 
times scaly appearance with the base having a decidedly 
irregular outline. 

The same person may have as high as twenty or 
thirty growths or may have but one. They are, however. 
frequently multiple and always non-symmetrical in size. 
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B. Farquiiar Curtis, of the New York Post- Graduate 
School, reports? a case of a negrcss whose entire body 
was covered with aji[jjirently iiarmal cicutridal tissue 
niul preseoling some of ilm usual characteristics of 
krin J. }]ii\> repnrls a similar" t-A<i-. 




KEr.i.ttlt liHif^VTlIS. 



It has been the ob^orvaiioii i\( the author that both 
sexes are equally liable to attacks of gnjwihs of this 
kind and an apparent hereditary tendency has been 
noticed. In fact, families who have predisposing ten- 




146 

dency to abnormal growths are often victims of the 
disease. It may occur in several members of the same 
family. The disease is not alone confined to the skin, 
but has been observed on the conjunctiva and even has 
been known to develop on the tongue as well. 

The microscopic examination shows a more or less 
characteristic differentiation of these tumors with regard 
to their being of a special kind. They are made up of 
true cicatricial tissue composed of bundles of interlacing 
white muscular fibers running horizontally just below 
the upper surface of the corium. Keloid as a rule is 
devoid of papillae, but if they are present they are 
usually perfect. The growth sometimes, however, infil- 
trates the corium and destroys the papillae by pressure 
from beneath. In keloid which follows in the wake of 
a large wound, papillae, sebaceous glands, and hair folli- 
cles are not present. The blood-vessels of and even 
beyond the margin of the growth show definite changes. 
They are surrounded by round cells which form a part 
of the adventitia. Fusiform cells are also found in 
close proximity to the vessels. Warren says that the 
keloid begins by a growth of round cells in some adven- 
titia of the arterioles of the corium; these cells often 
becoming fusiform, finally developing into fibers and 
forming the tumor. Though the tumor may occasion- 
ally have a sarcomatous appearance it is not usually 
hard to differentiate keloid from other tumors of the 
skin or mucous membrane, as keloid has the character- 
istic cicatricial appearance, the irregular margins and 
the claw-like projections from the center of the growth 
into the healthy skin. Another point of differentiation 
is the tendency to recur after excision or apparent ex- 
tirpation. In keloid proper the bundles of white fibrous 
connective tissue run parallel with the length of the 
growth. 

Surfaces that have been denuded of skin or even deep 
integument by corrosive acids or alkalies are not un- 
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commonly the sites of these growths. In fact, sur- 
face wounds of any description may give rise to the 
origin of keloid proper. There is no apparent specifiQ 
reason given for the enlargement of cicatrices, but it 
is believed to be due in many cases to constant irritation 
of the surface. 

Keloid, when located over a movable point, will often 
impair the motion of the member. It may encircle the 
mouth, nostrils, ear, eye, or any orifice of the body, and 
thus to a greater or less degree, impair the use, if not 
destroy the function of the member. 

Some authors believe the growth to be of micro- 
parasitic origin. 

Treatment. — The treatment of these tumors is very 
difficult. If complete excision is practical, a cure is 
imminent, yet the same predisposing tendency may pro- 
mote the production of the second growth that was 
present in the first, and there may be a recurrence in the 
new scar where previous extirpation was apparently 
complete. 

The Thiersch method of skin grafting is often success- 
ful in avoiding recurrence if excision has been complete. 
Scarification is worthy of consideration and in fact is 
often successful. The following method is commenda- 
ble: Make parallel incisions over the surface of the 
growth the full thickness and about four lines apart. 
The incision should extend a short distance into the 
healthy skin. Cross incisions should be made likewise. 
For reasons apparent, in order to facilitate the opera- 
tion, an ethyl chlorid spray should be used until the 
growth is completely frozen. Not only does this allevi- 
ate the suffering attendant on the operation, but the 
devitalizing effect of the process of freezing has a ten- 
dency to retard cellular activity and thus assist in arrest- 
ing further development of the growth. The use of 
cocain for an anodyne is also commendable. 

Electrolysis is recommended by Hardaway. This is 
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accomplished by making numerous punctures in the 
surface of the tumor and also the surrounding skin 
with the needle. Care must be exercised that an ex- 
traordinary amount of electrical application may not 
set up an irritation and thus produce an increase in 
development of the growth. Firm or elastic pressure 
will sometimes tend to produce atrophy and thus lessen 
the size of the growth. 

The constant application of flexible collodion, owing 
to its power of contractility, is said to be of benefit in 
reducing the growth. 

Complete excision is the most rational treatment when 
practical, but care should be used that the flaps should 
be properly coaptated or, if this is not possible, the 
denuded surface should be thoroughly covered with skin 
graft. 

Case 1. — A. D., a railway fireman, aged 22, a native of 
Ohio, of German descent, gave a. negative history of specific 
disease. His health at the time of the accident was good, and 
his weight about 160 pounds. About January 13, while coaling 
an engine, as he opened the door the crown sheet gave way 
and gave vent to a terrific escape of steam from the boiler. 
He was severely scalded about the head and face, neck, 
shoulders, anterior surface of the chest, arms and legs. Some 
of the burns were of the third degree. Following the bum 
there was a large amount of devitalized tissue detached. About 
June 1 he passed from my notice with the wounds healed, and 
his condition fairly good. 

About July 1 I casually stopped at his residence and found 
that on the anterior surface of the right arm a keloid growth 
had made its appearance. It was irregular in gutline, its 
longest diameter from above downward was about six inches 
and the shortest diameter 2^ inches from side to side. The 
growth had the characteristic deep-red color and general ap- 
pearance of keloid. The keloid did not cover all the surface of 
the arm that was burned over, but some of the claw-like pro- 
jections extended into the healthy skin. The growth was 
firmly set in the skin and subcutaneous tissues, and elevated 
above the surface, at the highest point near the center about 
one-half inch. At several points on the crest of the keloid were 
small granular, ulcerating patches that were ready to bleed 
on the slightest disturbance. The patient complained of in- 
tense itching, especially at night. There was some contraction 
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oi the tissues between the shoulder and the elbow, suUieient to 
hold the arm iu a stmitlexed po&iitiuu. This 1 had not noticed 
during his convalescence. He complained of a slight pain 
and some stiffness of the muscles at the site of the growth. 
The bum in this region, as I remember, had extended down to 
the muscles. There were several small keloids near the elbow 
and on the outer surface of the forearm, having the same 
characteristic color as the one described. They were non- 
symmetrical in size and form, the largest one being about one- 
half inch in its longest diameter. 

The patient has resumed his employment. The disability 
produced by the stiffness and contraction caused by the growth 
is not sufficient to interfere seriously with the use of tlu* 
member. 

Case 2. — A mulatto girl, aged 15, a domestic, received a 
severe burn at the age of 12, over the outer and anterior aspect 
of the shoulder. About one year afterward, in the same 
region, a keloid developed that measured about three inches 
from above downward and 2% inches from side to side. Com- 
plete excision of the growth and thorough coaptation of the 
skin with healing by first intention proved to be successful 
in eradicating the growth, and there has been no return. 
There was no history of syphilis. 

Case 3. — ^Mr. A., a railroad fireman, about 30 years of age, 
was successfully vaccinated in December, 1899. At the site of 
the scar a keloid developed, oval in form, with regular outline 
measuring one inch in the longest diameter from above down- 
ward, from side to side three-fourths of an inch. The surface 
was elevated above the surrounding skin. The growth was a 
bright-red color and nodular, with small ramifications between 
the nodules and some extending into the healthy skin. Com- 
plete excision of the growth followed by coaptation and 
primary union was successful in this case and there are no 
signs of return. Prior to the excision the patient complained 
of stinging pains and occasionally itching sensations about 
the growth, especially after a hard day's labor. He also com- 
plained of some stiffness of the arm and inactivity of the mus- 
cles in the region of the growth. 

Case 4. — Miss B., a ballet dancer, by some means came in 
contact with a natural gas fire, producing burns of the third 
degree on the posterior aspect of each leg. covering the entire 
surface from the hip to the ankle. Shortly after a very 
tedious healing by granulation, keloid occupied the greater 
portion of the cicatrices. The stiffness of the muscles, with 
the impaired motion of the knee-joint produced by the growth, 
owing to its firmness and contractile power, impaired the use 
of the members to such a degree as to cause her to abandon 
her profession. At the posterior surface of the knee-joint the 
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motion of the knee kept up a continuous irritation of the 
abnormal tissues and there was an occasional fissure develop- 
ing at this point, until she died with pulmonary tuberculosis 
three years afterward. 
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Shock is a condition of sudden depression of the 
whole of the functions of the body, due to powerful im- 
pressions upon the system by physical injury or mental 
emotion. Its more obvious manifestations are lowered 
activity of the cardiac, respiratory and sensory func- 
tions. The symptoms of shock may present all degrees 
of gravity, from profound collapse quickly succeeded by 
death to a mere temporary impairment of mental vigor, 
with transient diminution of muscular energy and a 
slight irregularity of the heart's action, signs which it 
is very hard to distinguish from syncope, if, indeed, it is 
possible. 

As shock is a disordered function and due to no 
structural change, its pathology is obscure and difficult 
to determine. The term "shock'' has been employed 
indiscriminately to describe all cases of sudden death 
following injury without hemorrhage, and in which 
post-mortem examination failed to reveal any visible 
or adequate cause. As accuracy of diagnosis has in- 
creased, many cases formerly classed as shock have been 
eliminated, and opinions as to the pathology of true 
shock have crystallized into two leading theories, based 
on certain functional disturbances in the vascular and 
nervous systems, respectively. One of these theories is 



152 

lliat the phenomena of shock are produced by the sus- 
pension of the nervous power, manifesting itself through 
the circulation, resulting in paralysis of the heart and 
abdominal vessels, and of the whole vasomotor system, 
'^he great mass of blood stagnates in the abdominal 
arteries and veins and the heart muscles are insufficiently 
supplied with oxygen and are unable to force the small 
amount of blood through the empty vessels. 

The other and better theory, which seems more fully 
to account for all the phenomena of shock, is that it 
is due to irritation of the peripheral ends of the sensory 
and sympathetic nerves and a general functional paraly- 
sis of the nerve centers, both spinal and cerebral, which 
causes arrest or enfeeblement of the cardiac action and 
disturbed respiratory action. Death from shock may 
be immediate and result from cardiac arrest. Post- 
mortem examination of these cases usually shows tiie 
right cavities of the heart and great venous trunks dis- 
tended with blood. 

The symptoms of shock are of two general kinds, 
those due to a stunning or blunting of the vital powers, 
and called torpid shock, and those attributable to mental 
terror or agitation, and called erethistic shock, or pros- 
tration with excitement. As types of these two classes 
I desire to present two cases strikingly similar as to 
character and extent of injury, and yet showing the 
most marked contrast in symptoms. 

The first of these was a woman, 19 years old, injured 
in a gasoline explosion. The patient lay conscious, yet 
dazed, seeing with the eye, but apparently failing to 
perceive with the brain; hearing, but not heeding, or 
replying only to loud and persistent questions; the eyes 
dull, vacant, motionless; the face animated by no ex- 
pression, but pale and bathed in cold, clammy sweat; 
the features contracted, the finger-nails blue, the body 
and limbs occasionally convulsed by a shiver, llie pulse 
irregular and very rapid, th.e res])iration sh)\v and ir- 
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regular, deep sighing inspirations, alternating with shal- 
low and scarcely audible ones. Her temperature was 2 
degrees below normal. Eeaction could not be induced, 
and death occurred in five hours, the patient having 
merely "paused in the act of death." 

The second case was a man, 21 years of age, scalded 
by steam from a locomotive in a railroad wreck. There 
were the same physical signs of shock as in the torpid 
case, so far as pulse, respiration, pallor and coldness 
of the surface were concerned. In addition there was 
tlie most extreme and unceasing restlessness and ex- 
citability. The patient tossed wildly from side to side, 
complaining of a fearful oppression and want of breath, 
shouting in the most piercing tones, and using the most 
profane and obscene epithets, with a countenance ex- 
pressive of intense anxiety and the keenest agony. Con- 
sciousness seemed unclouded, but preoccupied by the 
mental and physical anguish, questions being answered, 
if at all, in a loud and angry tone, the intervals occupied 
with moaning exclamations. There was burning thirst 
and fluids were swallowed eagerly. In short, this case 
well illustrated the comprehensive description of Gross, 
who says that in shock "the machinery of life has been 
rudely unhinged.'' This condition persisted in slowly 
lessening intensity for twenty-four hours, when reaction 
was fully established. 

From ordinary uncomplicated shock recovery is 
usually complete. Occasionally, however, a permanent 
impairment of health follows, as in a case coming under 
my care in which a man of 35 years was entangled in a 
coil of live electric wires. Shock was decided, but not 
profound, and recovery seemed perfect. The patient, 
however, soon began to show a change of disposition. 
Formerly cheerful, amiable and kindly, he became 
moodyj sullen and uncertain of temper, and in an attack 
of pneumonia some ten months later developed homi- 
cidal tendencies, and died in acute mania. In this case, 
11 
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doubtless, organic change of the nerve centers had super- 
vened. 

A predisposition to shock may exist in persons of 
sensitive nervous disposition or in the subjects of organic 
disease, especially of the heart or kidneys. 

In those cases of sudden death, formerly classed as 
secondary or delayed shock, cases in which an interval 
of hours or even days has elapsed after an injury or 
an operation without the appearance of any untoward 
complications, some other explanation must be sought. 
No theory of nerve injury remaining latent for dayd 
and then suddenly manifesting itself with such violence 
ns to terminate life in a few hours, is sufficient. The 
explanation may be found in pulmonary edema, or in 
renal congestion, pre-existent or developed as a result 
of an anesthetic, in concealed hemorrhage or in septic 
collapse from the sudden absorption of poisonous mat- 
ters by a large serous surface, such as the peritoneum. 
Or it may be found in fatty embolism, that is, embolism 
of small arteries of the lungs, and very commonly of 
other organs, due to minute drops of fluid fat, which, 
having been set free somewhere in the periphery — ^gen- 
erally in connection with the medullary cavity of bones — 
aro carried into the circulation and follow its ordinary 
wurse. It is not easy in all cases to account for the 
fonn> which i$ neoossary to cause the oil drops to enter 
the veins. Sometimes the nature of the accident itself 
will give a reason for it, in the crushing or laceration 
which includes bones, muscles, subcutaneous fat and 
vess^^ls alike. In other oases it has been suggested that 
the liquid fat from the broken-down cells stagnating 
in H wound is suddenly caught up when the stage of 
$yncopo |>as^>? otf and the heart rwovers : or it may be 
that tnLMn the cvMnmonoeinent of inflammation there is 
a sudden inoreas^L^ of pivtssuro ai\d local tension. In these 
t«is^>$ th? patient may after the aceidem e3qpeTienoe 
primary or true ^^hoofc. or may appear perfectly calm and 
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unaffected, his pulse and respiration may be normal and 
there may seem to be nothing wrong, but after some 
hours or days the pulse becomes quicker and softer, 
the eye bright and restless, the respiration embarrassed, 
the extremities cold and exhaustion or coma and death 
may supervene. A brief history of a recent case will 
illustrate : 

The patient was a man, 25 years old, five feet seven 
inches in height, weighing 180 pounds and presenting an 
appearance before the accident of perfect health. He 
fell, unnoticed, from the platform of a passenger train 
moving at the rate of about fifteen miles an hour; was 
found within five minutes after the accident, and at once 
removed on a stretcher to his home, about one-third 
of a mile distant. A simple oblique fracture of the 
left femur, at about the middle of its shaft, was the only 
injury found. Shock was marked, though not extreme. 
Some rigors and vomiting occurred and the heart was 
weak. Heat was applied and a hypodermic of morphia 
and strychnia and a small amount of whisky were given. 
Eeaction was soon established and the fracture was re- 
duced and dressed. The patient passed a good night and 
seemed to be doing perfectly well in all respects. About 
fifteen hours after the injury he began to be drowsy, 
and a slight but persistent cough developed. Soon the 
pulse increased in frequency and the respiration showed 
slight embarrassment. These symptoms, except the 
cough, grew steadily worse. He roused with more and 
more difficulty, and less perfectly, until in four hours 
coma was complete. The pulse became very rapid and 
irregular, the respiration became stertorous and finally 
assumed a Cheyne-Stokes character; the surface of the 
body became cold and cyanotic and, twenty-three hours 
after the accident, the patient died. 

At the autopsy fat was found in the heart, lungs, 
liver and kidneys. The lower lobe of the right lung 
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was hepatized and the blood-vessels of the brain were 
filled with dark fluid. 

As to treatment in this class of cases, the measures 
suitable to true shock are of most value, as heat, opium, 
strychnia, digitalis, alcoholic stimulants and intravenous 
infusion or hypodermoclysis of normal saline solution. 

When fracture or crushing injury of large bones has 
occurred it is very important that the limb be im- 
mobilized as soon as possible, so that the freeing and 
absorption of fat cells may be prevented. 

DI8CUSSI0N. 

Dr. H. B. Jennings, Council Bluffs, Iowa — In speaking of 
the treatment of surgical shock, I think the Doctor omitted 
one of the most useful remedies we ha\e. I do not believe there 
is a single remedy that i?5 more useful in the treatment of 
shock than atropin or belladonna, and particularly atropin, be- 
cause it represents all there is of the drug, and it certainly is 
physiologically indicated to overcome all conditions of shock 
more persistently than any other drug we have. Where we 
have the condition of shock mentioned by the Doctor, with pos- 
sible paralysis of the vasomotor centers, a cold, bleached, face, 
atropin is a drug that overcomes in a natural and physiological 
way all of those symptoms. It dries the skin, increases the 
heart's action. It is a vasomotor stimulant, not a vasomotor 
dilator, and 1 do not think there is any drug in the pharma- 
copeia that ranks with atropin under these conditions. It 
should head the list at all times, because it is physiologically 
an antidote, if there is one, to shock. 

Dr. German (dosing the discussion) — In presenting this 
paper, it was not my purpose to embody anything new or 
startling regarding surgical shock, but my chief wish was to 
(all vour attention to fat embolism. 
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Injuries of the head are frequent, exceedingly varia- 
ble in character, notably uncertain of prognosis, and 
often disastrous in their immediate or remote results. 
There is considerable difficulty in classifying serious 
lesions of this region to the greatest practical advantage. 
The usual tendency to place special emphasis upon the 
presence or absence of fracture of the bones is mislead- 
ing clinically, because, for the most part, fracture when 
recognizable is of entirely secondary importance to injury 
of the cranial contents, because fracture is not always 
recognizable or treatable, and because in any event the 
treatment of skull fractures has little in common with 
that of other bones. 

It is exceedingly helpful to study head injuries from 
a distinctly clinical standpoint somewhat after the man- 
ner in vogue in the presence of injuries to the other 
great cavities, the adbomen and thorax. In the one case 
as in the others, the chief role of treatment lies in the 
prevention of infection and the control of hemorrhage, 
together with the removal of the sources of present or 
future cortical irritation. That diagnosis which is suf- 
ficient to point the way to the most efficient treatment 
is alone of paramount importance; the exact recogni- 



158 

tion of conditions about which nothing material may be 
done is more or less vain, particularly if it divert the 
attention from a single detail of practical succor. Hence, 
that practical diagnosis which promptly recognizes the 
indications for action, or appreciates the negative signs 
which counsel masterly inactivity, is the most utile. 

It is my present purpose to call attention to some per- 
haps well known, but sometimes forgotten, precepts, and 
to elicit discussion upon some still unsettled problems 
in the technique of opening and closing the skull. 

The first duty in all head injuries is a careful and sys- 
tematic examination. For this purpose it is always 
desirable, and usually necessary, to clip or shave the 
whole head. If there has been extensive wound of the 
soft parts, ever so slight a penetrating wound or frac- 
ture of the skull, shaving the whole head should be in- 
sisted on as the first necessity. The most astounding 
blunders in diagnosis as well as barbarous transgres- 
sions of the laws of asepsis are still occasionally ob- 
served. I have known a boy to be carted about and 
a:-rayed in two or three planes, at great trouble, expense 
and risk, when a few moments subsequent use of the 
razor showed the small bullet to have emerged three- 
fourths of an inch from the wound of entrance. 

All points of contusion, ecchymosis or hematoma, 
should be carefully noted and examined. Two condi- 
tions need special consideration: 1. The natural ir- 
regularities of the skull. Such depressions may be mis- 
taken for depressed fractures, or, much more frequently, 
in damage cases are claimed as such later on. If the 
head has been shaven and carefully examined at the 
time of accident such claims may often be much more 
easily refuted. 2. The embossments and tumefactions 
caused by extracranial effusions of blood may lead to 
errors of diagnosis unless carefully studied. Such eflEu- 
sions may be located superficially in the cellulo-fatty 
tissue, i. e., subsutaneously,. or deeply. The subcutane- 
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ous boss is sharply circumscribed. If small in quantity 
and intimately infiltrated into the cellulo-fatty tissue 
it is remarkably hard, but if the quantity be large so as 
to dissect up the tissues, it is soft and fluctuating. But 
this fluctuation is superficial and readily distinguished 
from that of a subaponeurotic effusion. The bosses pro- 
duced by subaponeurotic and subperiosteal effusions are 
more diffuse, their hardness more abrupt and fluctuation, 
if present, deep. Usually these effusions give rise to 
little trouble in diagnosis, but under certain conditions 
they may quite remarkably simulate fracture with de- 
pression. First in the early history of the case, when 
there is at once infiltration into the subcutaneous tis- 
sues and also a deep effusion, one finds the boss from the 
start hard on the periphery and soft in the center, giving 
the appearance of a distinctly depressed area of bone. I 
have known this condition in two instances to mislead 
the examiner into a diagnosis of depressed fracture; 
continued pressure on the hard rim, however, enables the 
finger to recognize the subjacent bone in its normal 
plane with that of the apparently depressed region. 
Second, at a later period a deep-seated embossment may 
undergo central softening while the periphery remains 
hard. 

A careful study of the discharges of blood and serum 
from the ear or nose, the behavior of ecchymosis of the 
mastoid region, of the conjunctivae, of the pharynx, etc., 
and the disturbance of function of cranial nerves, is 
important. In case of external wound or probable 
fracture at the base communicating with the exterior, 
the greatest possible antiseptic precautions should be at 
once instituted. It is well as a routine practice to 
cleanse the various cavities, exposing the brain to in- 
fection when fracture communicating with them is 
thought possible. The nose should be douched with 
boric acid solution, and nostrils liirhtlv plugged with 
sterile cotton. The mouth and pharynx need to be kept 



cleansed by mild antiseptic washes. While all this may 
sound stale, we are frequently reminded at the bedside 
that the average practitioner is still far from alive to the 
necessity of prompt and constant attention to these de- 
tails in head injuries. Men who exhibit considerable 
respect for the abdomen, aseptically speaking, forget 
the needs of the cranial cavity, especially if there be no 
glaring cranial wound. 

If there be scalp wound, compound fracture, or any 
indication for operation, the scalp must be cleansed 
in the most thorough manner possible. It should be 
thoroughly scrubbed with hot water and soap ; then with 
1 to 20 chlorinated soda, rinsed off with sterile water; 
rescTubbed with 1 to 1000 bichlorid and covered with 
a mild, moist bichlorid gauze dressing; wounds of the 
soft part are explored, perhaps enlarged, carefully irri- 
gated and cleansed, and if lacerated and contused, 
trimmed with scissors in a surgical manner. 

If there is no indication for immediate operative in- 
terference, the patient should be placed under the care 
of a good nurse, who may watch and record the pulse, 
temperature, respiration and movements of the patient. 
He should be placed in a warm bed with the head low. 
During the early stages of concussion, warmth to the 
feet, counter-irritation to the epigastrium and cardia are 
useful. If the pulse becomes bad, strychnia or atropin 
may be administered. In the stage of excitement which 
usually follows the period of depression, great restless- 
ness, headache, etc., the bromids, or even a little mor- 
phin. is useful. However, in this class of injuries the 
first and greatest duty is rigid asepsis. The second is 
the securing of a careful consecutive history of the 
progress of the case from the time of the injury, and this 
should be reduced to writing as it transpires and not 
left to guess-work and memory. And third, the observa- 
tion of certain general precepts, among which may be 
stated: The recumbent position, with absence of noise 
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and excitement, should be kept until the symptoms have 
well resolved. All eases of serious head injury should 
be carefully observed for at least a month. The prog- 
nosis should be guarded, and in cases liable to litiga- 
tion, it should be guarded both ways. Persons looking 
for damages are liable to store up all the symptoms 
and loose talk of the doctors and make the most of it. 
It is as unwise to discuss all the possible calamities that 
might follow a blow on the head, as to assure such a 
patient when he wakes out of the concussion that he is 
all right. The better course for all concerned is to 
observe keenly until the case is cleared up; state only 
the evident facts and prophesy not. 

Having made such a local examination and thrown 
out the necessary lines of defense, so to speak,, he is in 
a position to with safety assume the offensive in case 
of necessity. While he may still often be far from clear 
as to the extent, seriousness and outcome of the case, 
so far as his activity is concerned, he finds it already 
falls, or in its further development will fall, into one of 
the following four classes, or one of their subclasses : 

Injuries Without Important Local Signs or Definite 
Focal Symptoms. — The following instance may be taken 
as somewhat typical in a general way of this class, 
though perhaps unusually severe: 

P. W. D., a switchman, aged 38, was coupling cars, 
Dec. 3, 1898, when the draw-pin broke and a piece of it 
struck him with great force on the top of his head. He 
fell unconscious and was removed at once to the hospital, 
reaching there at 10 a.m. in a semicomatose condition, 
his pulse ?2, rectal temperature 98 degrees. On my 
arrival at 12:30 he was taken to the operating-room; 
the head completely shaved and cleansed; the ears 
cleansed and examined, no discharge or injury found, 
but insufflated with boric acid and plugged with cotton. 
There was a contusion IY2 inches long and about one- 
half that breadth at the vertex, in the medial line, the 
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most careful examination revealing no evidences of frac- 
ture. The abrasion was dressed with boric acid powder, 
the head bandaged and the patient returned to bed. He 
vomited twice during the day. There was retention of 
urine requiring the use of the catheter for fourteen days, 
or till December 17. From the time I saw him, at 12 m., 
December 3, till December 14, or eleven davs, he re- 
mained in a semicomatose condition most of the time, 
i. e.; he slept or snored most of the time when left alone, 
but at times was restless and flopped about and had to 
be strapped in the bed. When attempts were made to 
catheterize him he became very violent, insomuch that 
it took several persons to hold him, and once my assis- 
tant had to give chloroform to draw the urine. During 
these eleven days he spoke twice — on the second and 
ninth day he asked for a drink. 

His temperature, a trifle subnormal at first, after the 
second day rose slightly above normal occasionally, but 
fluctuated between 97.5 and 100 F. The pulse on the 
third day reached the lowest point, of 42; during the 
next four days it varied between 42 and 60. During 
the second week the pulse was still more variable, some 
days varying from 58 to 85. On the fourth day he 
would sit up and take milk when told to do so, and he 
occasionally seemed to vaguely understand some things 
that were said to him, but he did not regain conscious- 
ness to know where he was or what was wrong until 
December 17. two weeks after the injury. December 10, 
at 9:30, he had a convulsion which was general and 
lasted but about two minutes; also a similar one De- 
cember 12. Several uranalyses showed nothing of special 
interest, unless some increased indican reaction. From 
December 15 to 22, his condition gradually cleared up 
and he was taken home on the latter date. He was up 
and about the house, complaining of some headache, 
weakness and dizziness, gradually improving until Jan- 
uary 14, when he came to the office, and resumed work 
a week later, or seven weeks after the accident. 
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I will not at this time discuss the condition further 
than to say that, at the first examination, my diagnosis 
might be said to have been the negative one: Severe 
head injury, no external wound, no focal cerebral symp- 
toms, no indication for operation. During the further 
watching through two weeks with rational attention to 
symptoms, nothing occurred to remove the case from this 
category until spontaneous recovery. 

If time permitted, many cases might be related as 
starting out in this class, but which, after a few hours 
or a few days, variously deviated in the most diverse 
courses. Of course the development of localized cerebral 
symptoms removes the case to another class and indicates 
our surgical duty, but until such indications arise the 
treatment must be non-operative, let the outcome be 
what it may. To open the head under such conditions 
is to go hit-or-miss, quite as likely to do harm as to do 
good, and is on a par with the generalship which would 
lead an army blindly into an unknown country and 
against an enemy of which nothing was known save that 
one of some kind existed somewhere. In the one case 
as in the other, chance may now and then approve the 
result, but the rule must be disaster, and the practice 
is not scientific. 

There is Fracture of the Vault without Wound. — 
These cases may be considered under the following sub- 
divisions : 

1. There are local signs — i. e., of fracture — but no 
focal cerebral symptoms. The same methodical exami- 
nation of the head indicates fracture. Sometimes a fis- 
sure may be detected by the finger, or a point may be 
felt which yields under the finger pressure, or local ten- 
derness and the reaction of defense may convince the 
surgeon that fracture is present. Yet, however clear 
the evidence of fracture, excepting only a considerable 
depression over the motor areas, there is no indication 
for immediate operation. Wait and watch develop- 



164 

ments just as in the previous instance; if, as the con- 
cussion dissipates, giving place to a sort of hebetude 
with ability to move the limbs at command, the facial 
expression regular, speech slow but correct, in short, 
no localized phenomena, the treatment becomes identical 
with that outlined above. 

If, however, the examination has disclosed a depres- 
sion, there is longer but little difference of opinion as 
to the proper course. It may well be doubted whether 
a moderate depression of a considerable area of skull 
is of itself a serious matter. Indeed, the depression of 
a small area is more often accompanied with sources 
of irritating mischief than the slight flattening of a 
considerable area. But in either event it is the possi- 
bility of displacements of fragments of the internal 
table, injuries to brain and membranes, and probable 
blood-clots that render the advice to always trephine in 
the presence of decided depression wise. Under careful 
and judicious operating, with proper facilities for rigid 
asepsis, even suspected depression had best be cleared 
up by exploratory incision and actual depression al- 
ways relieved by trephining. Under less perfect con- 
ditions for operating, some slighter depressions unac- 
companied by external wound or localized cerebral symp- 
toms are not of such imperative importance as to justify 
hasty resort to opening the skull. The condition can 
wait; a secondary operation under perfect conditions 
is preferable to the slightest risk of infection. 

2. There are local signs of simple fracture with focal 
cerebral symptoms. These are the cases of real urgency. 
The necessity for operative interference is clear and un- 
mistakable. It only remains to interpret the symptoms 
and decide upon the operative technique. There are 
four sets of cases falling under this subclass : 

a. The focal symptoms are on the side opposite the 
cranial lesion. There is aphasia, or hemiplegia, or a 
monoplegia of the upper or lower extremity. To trephine 
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at the site of injury including the motor area indicated 
by the focal symptoms, is the clear and sole indication. 

h. The focal symptoms are on the same side as the 
cranial lesion. Here the indications are not quite as 
clear in detail. Lejars advises first trephining at the 
site of injury, which may, he says, discover conditions 
dispensing with further intervention; if not, he then 
advises trephining in the zone indicated by the focal 
symptoms. In the cases of this class falling under my 
observation I have trephined at once on the side oppo- 
site the injury, found and removed the clot and ligated 
the vessel, and relieved the patient without exploring at 
the point of injury at all. If there were manifest cause 
to open at the point of injury, it may be granted that 
it were well to do that first, but it should be remem- 
bered that in this class of injury the mischief is apt to 
be chiefly on the opposite side of the skull, with per- 
haps none, or but slight, fissure at the point of receipt 
of the injury. If the force is such as to crush in the 
skull at the point of injury, contre-coup symptoms are 
not often observed. The experiments of Felizet show 
the rationale of these so-called contre-coup injuries, and 
whv, though the skull is sometimes fractured on the 
opposite side, much more frequently lesions of the 
cranial contents take place there. On account of the 
elasticity of the skull as a whole, compression of one side 
by a blow causes a corresponding falling of the opposite 
pole. Being less elastic and more friable than bone, 
the brain and membranes are more liable to laceration. 
It would seem the most rational course in these cases 
to trephine at the point indicated by the focal symp- 
toms, and open at the site of injury only in case of clear 
indications for so doing. 

c. There is crossed paralysis, facial paralysis on the 
same side, and mono- or hemiplegia on the side opposite 
to the site of injury. The indication remains to tre- 
phine over the motor area implicated, though the prog- 
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nosis is bad, as the facial paralysis indicates an exten- 
sion of the fissure to the base, involving the temporal 
bone. 

d. The symptoms are associated in a complex fashion, 
and without connection with any determinable cranial 
lesion. There is probably extensive brain contusion, 
and the prognosis is always obscure. There is no ra- 
tional basis for operative interference, and the treat- 
ment must be along the general lines indicated in the 
first category. 

3. With, or more frequently without, local signs of 
fracture, there arise localized cerebral symptoms of com- 
pression indicating, most frequently, rupture of the 
middle meningeal. 

In these injuries often the patient has not been ren- 
dered entirely unconscious or has remained so but a few 
moments. He may have been able to get up and walk 
about some. In any event, after the initial stupor has 
passed off, there is seen to be no paralysis. If now, 
after such a free interval, whether of some minutes' or 
some hours' duration, a slowly progressive hemiplegia 
develops, renewed loss of consciousness, depressed or 
stertorous respiration, perhaps dilatation of the pupil 
of the injured side, the indication is clear to at once 
open the skull at the proper point, evacuate the com- 
pressing clots and seek to control the hemorrhage. At 
the operation one of three conditions may confront us : 
a. By far most commonly an extradural hemorrhage 
from the middle meningeal, and generally from the an- 
terior branch. This is the most satisfactory condition, 
because if promptly recognized and the artery tied or 
controlled, the brain is ordinarily not injured, and the 
prognosis good. h. If on opening the skull at the point 
of election, no extradural clot is found, but the dura 
is tense and bulging into the wound, perhaps showing a 
dark bluish color, on opening the dura a subdural clot 
is found, the clot should be removed with more care and 
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with less attempt to follow up the thin diffuse marginj*, 
which may injure the brain or excite grave cortical 
hemorrhage, c. It may be, after the dura is opened, 
that but a thin Inyer of blood covers a bulging dark cor- 
tex, indicating an intracerebral hematoma, in which case 
the cortex must be incised, the clots evacuated ; if bleed- 
ing continues, tamponade of the cavity. The prognosis 
in the latter, particularly the last, variety of intra- 
cranial hemorrhage is most grave, and the treatment far 
less satisfactory than in the extradural variety. 

There are Signs of Fracture of the Base, but no local- 
ized Cerebral Symptoms. — Ecchymoses appearing with- 
out other cause beneath the conjunctivae and eyelids, 
the mucosa of the pharynx, or in the mastoid region, 
are often quite pathognomonic of fracture through the 
respective fossae. Hemorrhage from the ear. nose or 
pharynx may be cautiously taken as evidence of frac- 
ture, when an extracranial source of the bleeding is 
fairly excluded, and the less frequent escape of cerebro- 
spinal fluid, when demonstrated, is conclusive. The 
paralysis of cranial nerves is also frequently sufficiently 
characteristic in its course to justify alone or in con- 
nection with other symptoms, the diagnosis of fracture. 

Slight fractures of the base of the skull probably often 
occur without any diagnostic symptoms. I find many 
physicians look upon fracture of the base as almost 
necessarily fatal, and point to eventual recovery as proof 
that the diagnosis of fracture was erroneous. Even 
Gross^ says: "Fracture of the base, if at all severe, is 
seldom followed by recovery. I myself, out of at least a 
dozen instances of this kind, witnessed only one in which 
the patient was saved." 

I can recall at least half a dozen instances in which 
the evidences of fracture were clear, and yet the pa- 
tients evidently recovered. In one case in particular, 
a large array of surgeons and specialists agreed with 
me and reported to the railway company that the patient 
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would die, yet he finally recovered. There is no reason 
why fissure running into or across the base of the skull 
should necessarily be fatal, and under proper care and 
I reatment many such cases do recover. Deroubaix^ says : 
**The prognosis in fracture of the base is much more 
favorable than formerly taught; some surgeons of the 
present day even assert that there are more recoveries 
than deaths." 

Next to severe concussion and brain laceration, the 
chief causes of death are hemorrhage and infection. 
Operative interference has never in my experience been 
of avail in these cases, i. e., in the absence of focal brain 
symptoms, though the condition would seem to indicate 
intracranial pressure probably from hemorrhage. In a 
man who remained unconscious at the end of ten days, 
I trephined low down in the temporal region and re- 
moved some clols from the middle fossa. He regained 
consciousness somewhat for several days, but finally died 
and the autopsy showed deep inaccessible brain abscess 
from infection through the ethmoid. 

in short, for the most part, the preventable deaths 
fn>m those injuries are due to infection. If the concus- 
sion and brain contusion has not been sufficient to de- 
stnn- life, these patients would survire if infection, 
usually through the nose and ear, could be prevented. 
Unfortunately our Wst endeavors are, in the nature of 
the case, very imperfect, since anything like a steriliza- 
tion of the nasal, pharyngeal and aunil cavities is en- 
tir^'ly impracticable. None the less, a careful initial 
cleansing and oontinueii care of the ear, nose and throat 
in all fractures of the base is perhaps not yet sufficiently 
praotictHl. 

iVcasionally a bniin abscess develops later and may 
bt^ Kvatevl by inference or by symptoms, and opened 
with svnue prv>spects of success. It is sometimes several 
mouths after the itijury before the symptoms of abscess 
arise. The thr^v instances falling under mv observation 



did not succeed because there were other foci, discov- 
ered only at the autopsy, which could not be located or 
reached. In other words, infection in fractures of the 
base is for the most part too acute and diffuse or too 
deep-seated to be relieved by operation, and even the 
rarer chronic and localized suppurations arising from 
this cause are apt to present either ditiicultv in localiza- 
tion or multiple foci so that after the surgeon has been 
fortunate enough to open and drain a pus cavity, he finds 
at the autopsy that one or more others have escaped him. 

Fracture of ike Vault with Wound. — This condition 
always calls for more or less operative interference. In 
all cases the whole head should be rendered as aseptic 
as possible, the wound cleansed and enlarged sufficiently 
to well explore the seat of fracture. These injuries are 
so various that only general principles can be enunciated, 
but it may be asserted that it is well to open the skull 
sufficiently to remove all fragments, clots and foreign 
bodies and to elevate depressed areas. 

In this class of injuries the head has already been 
more or less opened for us, and it often remains only 
to carefully pick out the crushed pieces with forceps 
and elevator and smooth up rough edges and spicula 
with rongeur or chisel. If the breach in the cranial 
vault is less complete, a small trephine hole partly 
placed on the sound border gives us entve to the de- 
pressed area. In opening these already crushed crania, 
the elevator, chisel, small trephine and rongeur forceps 
are quite sufficient. There appears to be no practical 
way yet devised to avoid the loss of the protective bony 
wall in these cases, at least primarily. Whatever may be 
said of autoplasty or heteroplasty, it will, I think, be 
conceded that such operations are not often practicablt* 
in traumatic cases unless as secondary procedures. The 
conditions are not favorable to the perfect healing in 
of a foreign body, and the pntient suffering from n recent 

skull fracture c\ten>-ivo enonirh to call for reniedv of th'} 
12 
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defect is in no condition for a prolonofod autoplastic 
procedure. Furthermore, experimental studies and prac- 
tical results leave it very open to doubt whether any 
of these methods fulfil their real practical object, viz., 
avoidance of cortical irritation, any better on the whole 
than simple aseptic healing without irritation. 

Our technique in intracranial surgery is still ex- 
tremely defective in two regards : 1, in not yet having 
perfected an easy, rapid and safe method of opening the 
skull ; 2, in our inability to prevent a more or less weld- 
ing of all the tissues, brain, membranes and scalp into 
one scar, which often proves a source of cortical irrita- 
tion. 

While large bony defects of the cranial vault are not 
without their very manifest inconveniences, it may be 
doubted whether the loss of bone is per se the cause of 
irritating symptoms. It is quite clearly the cohesion 
of the cortex and superficial parts that is most objec- 
tionable. Some years ago Park advised the use of gold 
leaf between the injured cortex and the dura. I believe 
he has since found it impracticable. In two very favora- 
ble non-traumatic cases I employed it. Although both 
ran a perfectly aseptic course, there soon — three and 
four weeks — appeared a fluctuating, painful swelling 
which had to be opened, evacuating a quantity of serum, 
and this continued to reopen until the gold foil was 
wholly removed; I therefore ceased further trial of it. 
Minter^ reports similar results. Some one proposed the 
use of egg membrane as an absorbable material for this 
purpose, and I also made use of it twice in trephining 
for traumatic epilepsy, with precisely similar results. 
The wounds healed perfectly, but at the end of two weeks 
a painful swelling appeared, and the egg membrane had 
to be removed. In one case the wound was re-opened, 
the serum evacuated and. as I supposed, the egg mem- 
brane all removed, the wound reclosed and the patient 
was sent home much improved, but as is usual in such 
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cases, not entirely cured of his epilepsy. A swelling re- 
appeared under the scalp, and the family doctor some 
weeks later opened it and another considerable piece of 
egg membrane came out, after which the wound per- 
manently closed. 

McKosh* reports a case which he trephined for epi- 
lepsy in which in the center of a mass of dense con- 
nective tissue he found some blackish particles, which 
proved on examination to be fragments of rubber — the 
remains of rubber tissue put in at a previous operation 
to prevent adhesion of the cortex. The scar tissue sur- 
rounding it; which was removed, represented a tumor the 
size of a walnut. 

From my own brief experience and such reports as 
have come to my notice I am convinced thai; the inser- 
tion of foreign substances between the dura and cortex 
is wholly objectionable. That far from preventing ad- 
hesions it usually increases them by the irritation which 
it excites, even under the most favorable conditions. 

One object of removing blood clots is to prevent cyst 
formation, and foreign substances would appear more 
objectionable than blood, and I think experience has 
proven them to be so. So far as adhesions of the cortex 
and dura are concerned we may safely rely, for the best 
possible results, on securing the most rapid aseptic heal- 
ing, after the greatest possible conserving of the dura, 
and, as far as possible, stitching it carefully together with 
fine catgut. In closing the head, as in closing the abdo- 
men, the best results follow the most accurate approxima- 
tion of the different tissues, layer by layer. But where, as 
in the present case^the bone is necessarily fragmented and 
wholly removed from its vascular connections the defect 
may as well be left, at least for the present, but approxi- 
mating the other structures as accurately as possible and 
securing healing with the least excitation of connective 
tissue. When the defect is small and the periosteum pre- 
served, especially in children, bony repair takes place. 
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Some have laid stress on replacijig trephine buttons, 
or even advised covering the defect with a mosaic of the 
fragments removed, and it is true that they sometimes 
appear to succeed. However, there are two objections 
to the practice: 1. Especially in traumatic cases these 
pieces often undergo necrosis and have to be removed, 
and when they thus delay union they excite connective 
tissue proliferation and, in addition to failing in their 
object, leave a less favorable cicatrix. 2. The histologic 
observations, after bone implantation, by Barth* and 
others show that pieces of bone which have been sepa- 
rated entirely from their anatomical surroundings, when 
returned to their former place, or placed in another de- 
fect in the human skeleton, indeed may grow, yet in all 
cases undergo necrosis. 

The trephine button, about the fifth day, is^ louiid ad- 
herent to the dura by a deposit of fibtin, while the chinks 
and spaces about it are filled with fibrin. The nuclei of 
the transplanted bone ceils appear as empty spaces or are 
seen to undergo degeneration. Now an active prolifera- 
tion of connective tissue begins over the periosteum and 
dura mater; young granulation tissue grows into the 
spaces of the dead bone button, absorbs the fibrin 
coagulum, incloses in its meshes and vascularizes the 
dead bone as a porous foreign body. Almost immedi- 
ately — sometimes after the seventh day — a deposit of 
now bone over the dura mater begins, which is deposited 
in lamella? through the dead bone. It is this constant 
deposit of now bone through the dead button that is pe- 
culiar to the first few weeks. This goes on steadily from 
wook to week as the dead bono becomes replaced by the 
living; it g^H^s on without any anatomic appearance of 
the old bono being absorbed: it much resembles carti- 
laginous bono formations as observed in fetal long bones. 
According to B.. this process is found in all cases where 
the b\Uton is not oast off as a sequestrum; it heals thus 
im\\' when it tits well into the defect: the whole process 



takes perhaps two nDonths, under favorable circum- 
stances ; he replaced buttons after maceration in potash 
and staining with boiling carmin; they healed in the 
same manner as fresh implanted pieces. 

Yon Eislesberg, Fraenkel and others appear to hold the 
same views. The latter claims that all organic materia) 
becomes adherent to the dura and that only inorganic 
material, into which granulations from the dura can not 
enter, prevent adhesion. From the time of Pare attempts 
have occasionally been made to implant metallic plates 
into skull defects, and gold, silver, platinum, aluminum 
and many other substances have been tried. Of late 
years interest in the matter has revived and the practice 
apparently increased. The general opinion appears to 
be that celluloid is the best material. Among the good 
qualities of the material are cheapness, lightness, ease 
of shaping with scissors and its being a relatively poor 
conductor of heat. Dr. Curtiss suggests that aluminum 
plates might be absorbed in the course of years under 
the alkalinity of the blood serum. It is not. however, 
my intention to go deeply into this question, since I 
believe the use of such plates is not as yet to be ad- 
vised in primary traumatic cases, and, in any ease, it is 
still an open question whether they really accomplish 
their main object of preventing irritation of the cortex. 
Hence it has appeared to me that the best results in 
cases where the skull is crushed in by accident are likely 
to follow the greatest possible conservation of bone, peri- 
osteum and membranes consistent with efficient work, 
with accurate adjustment of the soft parts, especially 
of the dura and the periosteum, and rapid aseptic heal- 
ing. In operating through an intact or simply fissured 
skull, however, as* for rupture of the meningeal artery, 
the matter is quite different. Under such conditions the 
trend of surgical opinion is strongly toward a more ideal 
opening and closure of the cranium, and the use of tre- 
phines, rongeurs, etc., which sacrifice considerable areas 
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of bone and slowly produce, often, quite ineflSeient access 
to the cavity, are deprecated. In such cases osteoplastic 
resections of large bone flaps (Wagner, 1889) has many 
advantages, and is strongly to be advised. It is more easy 
and certain to find and to ligate vessels and to remove 
clots by this method. But, of probably far greater mo- 
ment, it is the only method which fully preserves the 
integrity of the skull and prevents adhesion of the dura. 
It is certainly the ideal method of closing the skull. As 
yet the chief diflSculty lies in the technique of executing 
it skilfully. 

There is litle question but the chisel is the most prac- 
ticable instrument for making these bone flaps. When 
one has become skilful in its use the skull can be opened 
accurately with great rapidity to almost any desired 
extent, and the tools are cheap, portable and easily kept 
in order. One has only to perfect himself into a good 
workman, and he has always full command of the situa- 
tion. Unfortunately there is a great objection to this 
otherwise facile and simple instrument for opening the 
cranium. The concussion of the mallet is more or less 
dangerous, especially when intracranial pressure exists, 
so that a majority of the most experienced in brain 
surgery, including Horsley and Keen, protest against 
its use. Various saws have been invented for this pur- 
pose, of which Van Arsdale's appears to be theoretically 
very perfect. While I have not perhaps had sufiicient 
experience with this apparatus to speak dogmatically 
upon its worth, I have worked with it suflBciently to dis- 
cover some of its defects, and to fear that I shall never 
be able to learn to use it with satisfaction. In the first 
place, the apparatus is quite complicated and expensive, 
an objection of no great consequence if the practical 
excellence of its work were commensurate with the outlay 
and care. The vibrations of the necessarily rather stiff 
cable render the saw hard to direct with precision, but 
it is the tendency of the saw to get stuck in the circular 
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groOYe in the bone, being Ttmiovod with great difficulty, 
that I have found the most diseonraging. While very 
ingenious the saw would appear entirely unnecessarily 
complicated in constructing it to cut in a circle. There 
is no especial reason for making osteoplastic flaps eir- 
Hcular^ in fact rectilinear flaps are I believe entirely 
"preferable, and T believe Van Arsdale's saw^ if sim- 
plified to cut a plain straight line, may prove to he the 
metmment for which we are looking. In any event 
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^^^^J>lfigraia ^ ^.. ti ^lit; commancl of ihe middle menlQKeHl artery 

^^■■nllT'apier's oeteoplasHc i-eae(;tlf>ii, elso tbe method of locating tbe 
^^^P^or atid posterior branches of the at-tery \a trephluitig accord- 
inw to Stelner* 



there \^ little doubt that the difficulties of osteoplastic 
resection of the skull will be surmounted. In Germanyj 
where for a time the chisel was so much used, there 
appears to be a tendency to cornbine the use of circular 
saws and chiseh sawing through the outer table and 
the diploe and finishing with the chisel. In ray limited 
experience on the living skull and the cadaver^ I have 
found it much easier to mnke the flap rectilinear; then 
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with a very small trephine four holes are made at the 
respective angles, after which the flap may be completed 
by the chisel, or by a wire saw passed from one hole to 
the other between the skull and the dura and cutting 
from within outward. 

Of course every method yet devised has its advantages 
and disadvantages. The only disadvantage of Gigli's 
wire saw is in carrying it from one opening to another 
and getting it buried in the bone without wounding the 
dura. This danger is not greater, and as easily over- 
come, as the liability to similar accidents by other meth- 
ods. Its advantages I think on the whole clearly dis- 
tance all other instruments as yet devised: 1, exceeding 
simplicity and cheapness ; 2, very considerable rapidity ; 
3, the saw-cut is exceedingly fine, doubtless the finest 
that can be made by any method, and as will be seen 
by the specimen presented, may be cut as beveled as 
desired so that the resected piece of bone fits back more 
accurately than if cut by any other method with which 
I am acquainted. 

By the osteoplastic method of operating for intra- 
cranial hemorrhage, the matter of localization becomes 
very simple. A flap with its base just above the z3'go- 
matic arch and its summit rising above the inferior 
temporal ridge, amply commands both branches of the 
middle meningeal artery, and can scarcely fail to give 
us the desired access to all operative cases of intracranial 
hemorrhage. By going well down toward the zygomatic 
arch, it gives the best command of the middle fossa, 
or if symptoms indicate pressure on the lower portion 
of the motor area, it may be placed a little higher. 
However, it is well to locate and mark by some of the 
common methods the probable location of the vessels, 
as it reassures the operator in marking out his flap. 
The method of Steiner is very simple and as accurate 
as any. He draws a line from the middle of the glabella 
to the apex of the mastoid process and erects a per- 
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pendicular at the center of the line. Where the latter 
intersects a third line, passing horizontally through the 
glabella, there is the anterior branch of the middle 
meningeal; where a vertical line passing in front of 
the mastoid intersects the horizontal line, there is the 
posterior branch. 

In emergency surgery, simplicity of methods both 
in diagnosis and operative technique are of great im- 
portance. The fissure of Rolando is readily located by 
finding its superior end at one-half inch behind half 
way from the nasal fossa to the occipital protuberance, 
from whence it runs downward and forward at an angle 
of 67.5 degrees for a distance of 3% inches. This angle 
is readily measured by Cheneys method of folding a 
square piece of paper so as to get an angle of 45 degrees, 
one of the leaves being again folded so as to get an angle 
of 22.5, which, added to the first, marks an angle of 
67.5 degrees. This paper applied to the skull enables 
us to trace the Rolandic fissure with sufficient accuracy 
for operative purposes by the large openings now in 
vogue. 
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DISCUSSION. 

Dr. C. K. Cole, Helena, Montana — This paper is exceedingly 
interesting and instructive, and I regret that we have not had 
the privilege of hearing the whole of it. Perhaps some of us 
may not fully understand the conclusions Dr. Dunn has reached 
with reference to this work, because of his having read the 
paper in an abstract form or fragmentary way. 

With reference to cleansing the nasal and other cavities, 
making them aseptic, or trying to do so, while the doctor's 
statements are in the right line, theoretically, I question 
whether practically it is pos-sible to do much good in this 
direction other than by the upe of ordinary methods of clean- 
liness. I question w^hether it is possible to use germicidal 
solutions in the nasal cavity, in the ear, or in the mouth in 
such a way as to insure a pirmanently aseptic condition. 
This matter has been discussed a good deal from time to time, 
and all authorities agree that efforts should be made in this 
direction, but it is generally believed by those who have had 
experience in this work that the results are negative, so far 
as the actual destruction of germs in these cavities is con- 
cerned. 

With reference to Macewen's re-implantation of bone, I be- 
lieve Professor Mace wen abandoned that idea some time ago. 
After trephining, efforts have been made to replace bone and 
to use foreign bone substance, particularly where there has 
been much removal of the skull. Many American surgeons 
have done considerable work along this line, notably Dr. Senn, 
of Chicago, with the use of bone chips, but generally the results 
have not been satisfactory. If I understood Dr. Dunn rightly, 
he discountenances the use of plates as a matter of protection 
to the contents of the skull. For myself, I think the use of 
any kind of plate, whether of gold, silver, celluloid, or what- 
not, is a myth. These plates have been tried for many years, 
but almost always, so far as I know, without satisfactory 
results. I think the same holds true with reference to the 
use of the softer materials, both animal and vegetable, which 
give rise to a form of irritation that necessitates an after- 
operation. 

Dr. W. W. Grant. Denver, Colorado — I wish to say one or 
two words in reference to certain features which must precede, 
or in which we must anticipate, at least, the trephine, and 
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that is the kind of "fractures" that require trephining. There 
is very much uncertainty in the professional mind at present as 
to the best course to pursue in some of these cases. There has 
been a general impression that in a fracture of the skull with 
depression, regardless of whether or not there are sjTuptoms of 
compression, we should resort to the use of the trephine, or 
the skull should be raised. I do not believe that it is wise 
surgery, in the absence of all motor symptoms, and where all 
the mental functions are intact, to trephine in cases of slightly 
depressed fracture, especially where there is no scalp wound. 
I have seen good results in cases of slight scalp wounds, in 
which the depression was not extreme, the intellect clear, and 
no trephining done. The resuits were perfect for years, and 
no bad results whatever followed. The surgical members of 
the profession are going back t<3 non-interference in this class 
of cases. 

We have another class of cases in which there is no evidence 
of the existence of a fracture, unless it is a simple compres- 
sion. I recall a case that I saw in connection with two other 
surgeons, the patient having been injured in an accident on 
the Union Pacific Railroad. He was profoundly comatose for 
five days, yet not absolutely so. In this case there was a cut 
through the scalp of two or three inches over the sagittal 
suture. I believed that there should have been in this case an 
exploratory operation. The other surgeons disagreed with 
me. On the sixth day the man's condition began to improve, 
80 much so that he recovered his senses, and recognized his 
wife on the eighth day. He went to his home, woke up in 
the morning, began to vomit, his coma returned, and he died 
during the day. What was death due to in that case? There 
was no evidence of fracture, unless compression. I believe 
there was either rupture of a blood vessel which called for 
trephining, or a depression of the inner table; at any rate, 
the result would have justified an exploratory operation. 

Dr. Lacey — Was there any paralysis in the case? 

Dr. Grant — No. He walked on the ninth day, and in less 
than two days later he was dead. He had a fracture of the 
olecranon, with a wound in the skull ; but there was no paraly- 
sis, as I have before remarked, ihe point I wish to call at- 
tention to particularly is that this case would have justified 
an exploratory operation, and Roberto of Philadelphia is very 
explicit in his views of those cases, and in cases of fracture 
with symptoms of compression he advises trephining. In a 
case of fissured fracture, even with no depression whatever, 
with coma, he would consider trephining justifiable. In every 
case where symptoms of coma persist, an exploratory opera- 
tion is, in my opinion, advisable. As to what form the opera- 
tion should take, it will depend very much upon the judgment 
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how far we can go in trephining with coma, or with or without 
localized paralysis. In my case we wanted a post-mortem ex- 
amination, hut could not get it. The patient probably died 
from hemorrhage, due to this accident, but the chances are 
that an exploratory operation might have saved his life. 

Dr. W. L. Estes, South Bethlehem, Pennsylvania — I desire 
to express my gratification at the excellence of Dr. Dunn's 
paper, and I have no doubt, as Dr. Cole has remarked, that 
we have missed a great deal in not hearing the whole paper. 
The three or four points to which 1 desire to call the attention 
of the Academy may be included in the paper, and, if so, I 
ask Dr. Dunn's pardon for reiterating them. 

In the first place, I heartily indorse the Doctor's recom- 
mendation to always shave the whole head, because it is not 
only of great importance to be able to se? the whole head, 
that is, the bare scalp, but it is also extremely important tc 
compare the two sides of the head with reference to each other. 
I have had my assistants and young men who have been ob- 
serving my work make a diagnosis of depressed fractures of 
the cranium after the scalp has be^en shaved, because they 
have felt a sinking in on one side of the head. While it is 
true that crania are rarely absolutely synunetrical. yet if there 
be a depression of the same kind and about the same region 
on both sides of the head, it is rather sug£?estive that the in- 
juriHi side is not depre-^seei. So it is of great importance in 
making u]) our minds as to the existence of these depressions 
not emly to see the whole head, but to he able to feel it ac- 
curately on l)oth sides at the same time, or take the two 
re^gions. always feeling the corresponding region on the other 
side. Naturally we can not compare the forehead with the 
iH'cipital region. 

Another ^nunt I wish to emphasize is one brought out very 
i-learly by the Doctor, namely, never to open the skull without 
some fiHwl symptoms: but there should be a distinct under- 
standing that the patient must l>e kept und* r observation for 
some time and careful, -systematic and scientific obser\'ations 
made. Invause -something may develop. It may not occur in 
the tirst twenty-four hour-* aftvr an accident, but it may occur 
later, and we are never S5\fe unless we have observed these 
oases for at least a month or more. In any eas^ of doubt it 
is well to err on the safe side, and that is to open the skull 
rather than to let it alone. l>eoaust» in these days of asepticism 
the opening of the cranial e'avity adds really nothing to the 
dang\*r of the oase\ Dr. Grant's cas«> was one of grave doubt. 
The head of his jv;itient might have been thoroiisrhly explored 
and something foimd: probtibly there was a diffuse subdural 
hemorrhage, and the man di»Hl from a recurrence of the hemor- 
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rhage. The clot was absorbing and, moving back, detached 
another clot which was not thorouglily organized, the blood 
vessel opened, and he died of hemorrhage. 

I have a case in mind bearing on the matter of not opening 
the skull without focal symptoms, where there was a wound on 
the right side of the head, with profound coma, and indications 
pointed altogether towards the opposite side. I raised the 
bone at the point of entry and found absolutely no clot, and 
not relieving the symptoms, I finally trephined on the 
other side, and I foiuid on that side a large quantity of dif- 
fused blood, the whole subdural space being filled with liquid 
blood. 

Dr. Eskridce — How long after the accident? 

Du. EsTEs — Twenty-four hours. T op.ned the cranium im- 
mediately after, but the symptoms not being relieved in the 
next twenty-four hours, 1 made an opening on the other side. 
This blood was removed, with some relief of the symptoms. 
The man evenlually died. A ])ost-mortem examination showed 
hemorrhages all through his cerebrum, which brings out the 
point which I want esi)ecially to nuike, that simple openings 
through the cranium will not avail. The suggestion of Durer, 
which has been amplified by Dr. Park, namely, that in all of 
these injuries with concussion, symptoms are not simply 
miliary hemorrhages or small effusions of blood, but actual 
contusions and lacerations, not only of the membranes, but 
also of the cerebral tissue itself, notably the ganglia at the 
base of the cranium. This man died from laceration at the 
base of the cranium. The efTusions of blood were so diffuse 
and general over the thalmus and corpus striatum that 
trephining or opening of the cranial cavity Avould not have 
relieved him. 

With reference to the replacement of fragments, I have had 
considerable experience in this regard. I have tried almost all 
of the things that have been recommended except the heavier 
plates. Soon after Macewen published his recommendation of 
replacing fragments I used this method, and in many in- 
stances I obtained excellent results. In one instance I recall, 
where there was an injury on the left side of the cranium, 
comprising an area of three and a half by two inches, wh^re 
the bone was comminuted, after removing all detritus, blood 
clots, etc., and havin«f kept the fragments in a hot normal 
solution, I replaced thrm. and tliere was perfect and absolute 
union, without the least drop of pus. The man made a very 
rapid recovery indeed after this tremendous injury. He was 
up and able to be about in sixteen days, with everything per- 
fectly healed. Soon after he went home, and for six months 
thereafter was perfectly well, without a sign or symptom 
of any trouble. He went back to work as a brakeman, and 
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on*- (lay whm Htriick on the head by a heavy coupling-pin, but 
on the oppoKite nide of the head, and wa« treated at his home 
for a contUHion. Evidently there was no depression. Six 
wet'ks later he came to me with epilepsy, and has been a con- 
firmed epileptic since then. Whether the man would have 
had epilepsy without the se<*ond injury or not, I am not cer- 
tain. Certain it is, the beginning of the epilepsy indicated 
that the irritation was the seat of the old and extensive in- 
jury. I l)elieve, therefore, that it is better surgery not to 
rephice the fragments of Ixme. As has been said, Macewen 
has abandoned this method of practice. In this case the in- 
jury was in such a place that some sort of covering would 
have been necessary had the fragments been replaced; there 
would almost inevitably have been considerable bulging at that 
region on account of gravity where these bony surfaces are 
irregular. 

I recall the case of a boy who was kicked by a horse four 
or five years before I saw him. and he had lost an area of the 
cranium an inch and a half long by two inches, near the ex- 
ternal frontal protuberance. The fragments of bone were not 
replaced. He came to me with a large meningocele, with 
epileptic fits occurring almost every hour, night and day. He 
had twenty fits in twenty-four hours. After cutting through 
the skin, which was perfectly adherent to the dura, on intro- 
ducing my linger it went into the lateral ventrical on that 
side. There was absence of cerebral tissue at that location. 
There was a hole in the boy's brain, so to speak, and this hole 
went down into his lateral vrntricle on that side. This could 
have been prev<'nted by some form of heteroplasty, and in 
reiisoning about this cas<», and in reading the work of others, 
1 have conchitled that some form of hrteroplasty is an exceed- 
ingly valuable expedient in selected cases. I would not rec- 
ommend it in every case. It is unnecessary in every case, but 
in certain cases, where the brain naturally gravitates, in a 
semi-solid condition it gravitates downward and will escape 
as a hernia, or form something like a meningocele; such a 
method would be applicable. 

In \S\K^ I presented a paper to the Academy in which I 
spoke of the \ise of gold foil, and I want to say that I have 
btHMi using it ever since with the most happy results. Gold foil 
is easy to replaw lM>twtM»n the tn^rtex and the dura, and I 
In^Heve the evils which fi>llow the use of it arise from the 
fact that the j?i>ld foil is not as large as it should be. In 
one case in which T ustnl the gi^ld foil I found adhesions be- 
wnd its aiva. and after removing these adhesions and all of 
the fibnnis tissue and putting in a larger piece of gold foil, 
the epilepsy dis<xp|HMxrtHl, 

Pr. J. T. ICsKRiiK^ic* Denver. Colorado— I only wish to say a 
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few words in the discussion of the paper at this time. I 
desire to premise my remarks by stating the subject before us 
would make an excellent one for a symposium to be discussed 
at the next meeting of the Academy. At a symposium 
on tumors of the brain participated in by six prominent 
men of Philadelphia, some years ago, three surgeons and three 
neurologists discussing this subject from the surgical and 
neurological standpoint, Dr. Keen, of Philadelphia, stated that 
no surgeon is justified in performing a major operation on the 
head without the aid of a neurologist, if one could be obtained. 
So highly did he value thr assistance of an able neurologist 
that he gave it as a rule that the surgeon and neurologist in 
brain cases should work together; we know that the surgeon 
looks at these injuries of the head from his standpoint, while 
the neurologist views them from quite a different point of 
view. Personally, if I have a case under my observation of 
brain disease likely to necessitate the assistance of a surgeon, 
I want the surgeon not only for his skill in the operation, but 
for the valuable assistance that he can give me in diagnosis. 

If the brain is greatly injured by a blow to the head, symp- 
toms come on immediately; if the brain is injured the resulting 
inflammation that may take place does not develop so as to 
produce prominent symptoms until about three or four days 
later; abscesses of the brain do not manifest themselves in 
less than two to four weeks after injuries; in hemorrhages re- 
sulting from traumatism if the bleeding is profuse at the time 
of the injury we have profound symptoms, usually attended by 
unconsciousness and coma. Of course, we may have these 
symptoms from shock alone: if the hemorrhage is great the 
shock increases, coma deepens and death is likely to take place 
unless it can be prevented by an operation. If the hemorrhage 
is slight ajid gradually increases, the patient may show little 
shock, but several hours, or even days, after the accident, un- 
consciousness may result, and there is no period in these cases 
in which the patient rf covers consciousness and again becomes 
comatose after the hemorrhage has become quite extensive. In 
the first cases mentioned, when consciousness begins to return, 
the patient, as a usual thing, steadily improves. 

I saw the case that Dr. Grant has referred to in artioulo 
mortis. The history that I obtained was, that he was quite 
stupid and comatose when admitted to the hospital the first 
time; he recovered in a few days, left the hospital, and was 
taken suddenly ill during the night, about four days after 
leaving the hospital. I saw him within a few hours after he 
had been sent to the hospital for the second time. His respira- 
tion was 50 to 60 per minute, his temperature 107, and his 
pulse uncountable. The diagnosis, to my mind, did not rest 
between hemorrhage from the membranes and injury to the 
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hraiii substanct', bccjuiso. as 1 have ju>1. stated, after a patient 
has been rviuU red uneonst-itms from a hemorrhage from the 
membranes and bejj^ins to recover, he does not have a period 
durinjj: which he is comparatively well, following a comatose 
period, and then is suddtnly taken down with hemorrhages 
from the membrane. In this ca>e the diagnosis seemed to rest 
between a hemorrhage into the brain substan«*e and abscess of 
the brain. It was too early f(»r abscess to occur: the man was 
hemi])legic. My opinion was that he had sutfered from hemor- 
rhage from one of the striate arteries, but as the man was in the 
jaws of death it was impossible to make any satisfactory diag- 
no>is. If this could have been done he was beyond all hope of 
relief from a surgical operation. There are two fractures, 
which, if attended by depression, to my mind, always neces- 
sitate, esptvially if the fracture o<-curs over the convex surface 
oi the brain, trephining and elevation of the depressed bone; 
the>e are punctured and linear fractures. I saw a case re- 
cently in St. Luke's Hospital. Henver. in consultation with Dr. 
Kogers: there wa< a linear fraciure over the anterior convex 
surface oi the left frontal lol)e. with sliijht depression. The 
doctiu- believed an o^H^ration was advisiible. and I urged the 
trephining, because there is much danger of laceration to the 
niend>ranes in fractures of this sort. On making a trephine 
opening thro\igh the skull it was found that the dura and brain 
were laivratinl and o^nsideraMe hemorrhage had occurred. 

N>\uologist> friH|ucntly uuei with the unpleasant results 
that follow injuries to the hi ad. >uch as epilepsy, involving 
the whole or part ot th blv>ilv. or other evidences of focal 
le*«ion, 

Ou. M. I'.vvAN.v. Oneida. N. V. — As a substitute for the gen- 
et ally dull ra/or in the hands of unskilled nurses. I have used 
a dopilatt^ry for the purjMx^ of pre|>jiring the scalp and other 
bail) >unaivs for ojvration. My methixl consists in first re- 
mo\inj> the hair with the onlinary kirlnVs clippers, and then 
to app\\ a pa^te ot depilatory jHnvder and \\*ater to the clipped 
>urfao<N, which wo allow to remain for about twenty minutes. 
We \\\i\\ remove a^ unirh of ;he |«rtially dried paste as possible 
with a >j>;\t\i)a or dull knife, and with clean hands and ster- 
i)i7cd water wa^h the surla^vs oK>an. llie depilatory being 
an active antiseptic, the sutfa^vs are then ready for imme- 
diate o^wation, without fur; her prejvaration. 

The dcpiK'itorv which \ have ust>il for ><»veral years, is the 
btand n>anutaciuttsl by \. A. llayin. of Philadelphia. It re- 
tails at ^^ ivnt^ ivr twoouno; lv>ttU\ and one bottle contains 
>utVu it n; jnxwdcr for a >injjle application to an entire scalp, or 
to fotn- )vt ineun» and pulw. The pn^^varation removes every 
jvmti^le tvf hair, and 1eav>^ the surfaces in a cleaner and 
>n)*vthe^ vtato tb.an van p^v>i^:\ V ^rt-ui^ed by the sha\ing 
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profess, and has no injurious effect upon tiie skiii. or hair 
follicles. 

Dr. J. P. Lord, Omaha. Nebraska — I have no disposrniim. za 
prolong the discussion on this very instructive pap^, hmz £ 
want to make an observation or two. We are alwiakj''^ -strtvim^ 
for the ideal, but in doing ?*o we should never loise sigftt of zh& 
practical. It has been suggested, and the thought ha^ <oef»Tirr«>(£ 
to me also, to raise an osteoplastic flap in cases of r^e^a, 
fracture of the skull. Regarding this point. I have vyvut la 
the conclusion that the usual flap which is made of the ^cal^^ 
including the periosteum over the area of fracture, as- orim.- 
arily made, is good surgery. To undertake to raise th* wfeoCc- 
including the fractured bone, this flap under tht^e eomiitttiin^ 
is unsurgical. We can not raise it perfectly, and in an attem:pc 
to break it out we would only break into the irregular *iis- 
pressed portion. There would be difficulty in readja»tin(j ^kt 
fragments in the proper way again.nt the skull, and we wenLi 
still have the danger of loose fragments being left beisixse^ «€ 
the separation of these by the original injurv' or by the At^umsL- 
lation of blood clots, and we would still have a vym.pli'^rxd 
condition. It would not be as satisfactory as the old-fash.- 
ioned method of simply raising the tissues of the s«klp. itudiid- 
ing the periosteum, removing the fragment-? in the old mami#yr : 
we have less of brain defect and a less obJeetionaWe rtti^nlz 
than we are likely to have by a more extensive and, what tt* 
seek to make, ideal procedure. We encounter difficaltie* that 
we should not undertake to overcome. The surgtwiti m. at- 
tempting to rai'^e flaps of that kind should be provided Trtth 
all of the modem acces-?/>rif^ for rai-ing them in the znfi*^t prari- 
tical way to suit the individual case. Personally. I think the 
De Vilbiss instrument i« one of the mo>«t useful in.stnimen.t/* 
we have for this extensive work 'tn injuries of the head- Th* 
objections raised against the *mw* are good. If they are a^^ed. 
it is very essential that ther^ should l*e a stream of water a^eif 
to prevent undue heating; of tiie Itfrnf-. Ahi^h favor* nerfrof*!*, 

I want to raise an oM*-^'tiim ^i^ain-t th^ u-e of the Gi^i 
wire-saw in this work. I>-t ii« -npfi^r^ that h^re i* the -far- 
face of the cranium . ilfn-tratinir^ : whi!e it mi^h* ^je weff Vj 
use this saw. where the V;nf* -urf;*^-^ i- f^rtiAliy •trai^ht. rtriz 
if we undertake to rai-*- a '- .ri«id«-rjflj> t*;jf> f.n r.hf- •td*- of ♦:fie 
head where there is a (rffJi^UU-raUU' ff,u\«'X\iy *ii t.Ke l-jr.n^. f ^^a 
not understand why th^- lUir'-' u'ri'/j nr)t ^'*' 'Tit into h-' the^ 
direction of this instrument l^ore we f:fM\d raise the fXitat fif 
the cut to a point suffi'-i^ntiy hijrh to it*^ it. In ■•fyjMr *fciiIU, 
especially with this f-.nf'^^^*' condition of the iriner srxrfa/'rt!-, -he 
use of this instmment -Aoufd r^ pre/rludM, 

I have maintairie^l for ^fZu*- ytr^r* lUf.i the inUfAnfif/tftn of 
any kind of foreign V^dy Uj *^iif^ a more ideal re^wft U tm.- 
13 
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practicable; that the difficulties attending its use, the pro- 
longation of the operation, etc., more than counterbalance the 
occasional good results which may be secured by its use, and 
"It is better to bear those ills we have than to fly to others we 
know not of." The use of these foreign bodies may prove to be 
somewhat of a surgical feat in a few instances. There is a 
tendency on the part of surgeons to adopt some method that is 
brilliant, and to lose sight of the simpler methods with their 
compensating advantages, and, as a lule, the more simple are 
our procedures the better the results. 

Db. Dunn (closing the discussion) — I thank the gentlemen 
for their free discussion and consideration of my paper. There 
is one point concerning which I think Dr. Cole misunderstood 
me, and that is with reference to the necessity of cleansing the 
mouth, nose, ears, etc., in fractures at the base of the skull. 
I fully agree with him that we can do very little in this regard, 
but that little we should do with more regularity and care 
than is always done. We certainly should not fail to do what 
we can do, which is not a great deal. 



CHIP OF IRON IN EYE. 

EXAMINATION WITH FLUOROSCOPE NEGATIVE, WITH 
SIDEROSCOPE POSITIVE; EYE ENUCLEATED. SYMP- 
ATHETIC OPHTHALMITIS SIXTEEN DAYS LATER. 
RECOVERY. EXHIBITION OF SIDEROSCOPE. 



V^M. C. BANE, M.D. 

Clinical Proiessor of Ophthalmology and Otology, Denver College 
of Medicine ; Ophthalmologist and Otologist to the Arapahoe 
County and St. Joseph's Hospitals ; House of the Good 
Shepherd ; National Jewish Hospital for Consump- 
tives : C, R. I. & P. R.R. ; Consultant for Dis- 
eases of the Nose and Throat, to the State 
Home for Dependent Children. 

DENVER. COLO. 



J. F. S., aged 24, a boiler-maker's helper in the shops of the 
Rock Island Railway, at Goodland, Kan., was referred to me 
by Dr. F. H. Smith, the company's surgeon, on Dec. 23, 1899. 
Two days previously he had sustained a serious accident to his 
left ieye. He and a fellow workman were cutting off the head 
of a bolt three-fourths of an inch in diameter. The patient 
suddenly felt something strike his left eye, but the organ did 
not pain him much at the time nor during the succeeding forty- 
eight hours. The first afternoon he experienced a feeling of 
nausea. 

On examining the eye, the pericorneal vessels were found 
moderately congested. In the lower quadrant of the cornea 
was a linear wound extending from the sclerocorneal junction 
upward and inward toward the center of the cornea for 4 mm. 
A hernia of the iris protruded through the corneal wound. 

The pupil was elongated toward the wound. The iris re- 
sponded promptly to light. A faint red reflex was obtained 
from the upper inner section of tbe fundus. Some opacity of 
the lens was seen in its lower outer quadrant. Back of the 
lens a dark opaque mass existed, apparently blood. Tension 
was — 1. Vision after the pupil was dilated equaled fingers at 
one foot in the temporal field only. 
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The hernia was excised, and the temporal portion of the iris 
then detached from the corneal wound, but the nasal margin 
remained adherent. Through the corneal wound the tip of an 
electro-magnet was inserted, but no evidence of metal existing 
near the wound was manifest. Nothing that appeared like 
metal was seen by focal or reflected illumination. During the 
following week the patient experienced several brief attacks of 
pain in the eye, and some tenderness to pressure over the ciliary 
body in the upper outer quadrant. 

On December 28, Dr. Rivers saw the patient in consultation 
with me, and inasmuch as the eye was comparatively quiet, ad- 
vised keeping it under observation until the hemorrhage had 
cleared up. 

On Dec. 30, Dr. George Stover, in the presence of Dr. Stevens 
and myself made a very careful examination with his fluoro- 
scope, but was unable to see any foreign body in tlys eye. After 
the first ten days the eye was painless and the pericorneal con- 
gestion had very perceptibly diminished. The patient was per- 
mitted to make short visits to his home in Kansas. 

On Feb. 6, 1900, he returned, having been free from pain or 
discomfoit in the eye for a month. His Vision had grown 
dimmer, no that he cou'd but distinguish a hand as a moving 
object in the temporal field. 

Desiring to learn, if possible, whether or not the eye 
contained a piece of metal. I constructed an instrument, 
on the principle of the sideroscope of Dr. Asmus of 
Dusseldorf. 1 am indebted to Dr. Jackson for the loan 
of a German edition of Dr. Asmus' work, descriptive 
and illustrative of the sideroscope, which was issued 
in 1898. 

The instrument is simply a magnetized rod of steel, 
2 mm. in thickness and 11 cm. in length, suspended by 
some fibers of raw silk. The silk and rod are protected 
from the air by glass tubes. On the center of the bar 
is attached a small mirror 10 or 12 mm. in diameter. 
The instrument is so placed that when the magnet is at 
rest the ends are respectively north and south. The 
room being darkened, a light is thrown on to the mirror, 
from which a beam of light is reflected on to a scale, 
the latter being so placed that the beam of light will 
strike it at the zero point. 

Having the instrument ready for the test on the patient's 



',y 



189 .. .y^ 

return, February 6, the eye was cocainized and gradually 
brought in contact with the glass tube, in which yfas suspended, 
the magnetized bar. The bar was at once attracted, toward the 
eye, giving positive evidence that the organ containe4 a piece 
of iron or steel. The test was repeated the same day jn the 
presence of Drs. Ed. Jackson and W. W. Grant. On theN(ol- Jt 
lowing morning I repeated the test before the class at Denvdc^^'^ 
College of Medicine, after which, with the assistance of Dr. 
Grant, I searched for the piece of metal with an electromagnet, 
entering the eyeball at the lower margin of the external rectus 
muscle near the equator. I did not pass the point of the instru- 
ment much back of the equator and failed to get the metal. I 
then enucleated. While I was dressing the stump, Dr. Grant 
opened the eyeball and found a chip of iron in the fundus of the 
eye near the optic nerve entrance enclosed in a mass of inflam- 
matory deposit. The piece was 9 mm. long by 3 mm. wide at 
one end, and tapered to a point at the other end, being 1 mm. 
through its thickest part. One edge was quite sharp; weight, 
1 grain. 

The wound was irrigated with 1 to 500 solution of formalin 
and the edges quilted together with Boeckmann's silver catgut. 

On the fourth day after the enucleation, I noticed, on the 
right eye, a point of congestion near the nasal margin of the 
cornea. However, as the iris was normal in appearance and 
action, and vision = 20/20 plus, I permitted the patient to go 
home, advising him to return at once, should the congestion in- 
crease. 

Eight days aft^r the patient returned home he wrote me 
that he was getting along nicely and asked permission to re- 
main at home for another week. On the morning of February 
25, eighteen days after the enucleation, the patient returned. 
He stated that his eye had not changed until two days pre- 
viously, when there appeared to be some congestion of the ball. 
The next morning he noticed that his vision was dim. Exam- 
ination revealed considerable pericorneal congestion. The 
pupil responded fairly well to light. Extending from the pos- 
terior margin of the pupil on to the anterior capsule were nu- 
merous points of inflammatory exudate. No punctate dots had 
appeared on the anterior capsule nor on Descemet's mem- 
brane. The vitreous was slightly hazy and the optic disc de- 
cidedly hyperemic. No tenderness of the eyeball existed, 
though that morning the patient noticed slight tenderness in 
the ball when washing his face. From the stump in the left 
orbit there was considerable mucopurulent discharge, which the 
patient said had increased very much during the previous 
forty-eight hours. Vision equaled 20/20 minus. 

I at once ordered 30-grain doses of salicylate of soda to be 
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taken every four hours. Within a few hours the patient was 
seen by Drs. Rivers and Jackson. That afternoon, with the as- 
sistance of Dr. Jackson, I dissected out the cicatricial tissue of 
the stump, aiming to include a section of the optic nerve. 

Inunctions of 1.5 drams of blue ointment were made twice 
daily, and an 8-grain solution of atropin instilled at intervals 
of three hours. By the following morning the posterior 
synochise were broken up and the pupil thoroughly dilated. The 
patient was confined to bed for three days, in a darkened room. 
After the fifth day the inunctions were omitted, but the salicy- 
late and atropin continued. On the ninth day of treatment 
for the ophthalmitis, the patient came to the office. The eye- 
ball was then quite free from pericorneal congestion. The pupil 
was fully dilated. On Descemet's membrane there were numer- 
ous punctuate spots of inflammatory deposit. Adhering to the 
anterior capsule was a ring of pigment deposits marking the 
points where the iris had been attached. In the center of the 
anterior capsule was a circular spot, 1.5 mm. in diameter, com- 
posed of fine dark dots. The vitreous had cleared somewhat, 
and but little hyperemia of the disc remained. Vision equaled 
20/40 minus. On the twelfth day the salicylate disagreed 
with the stomach and was omitted for two days. 

After sixteen days of treatment, the eye was free from any 
congestion, the vitreous clear and the inflammatory deposits on 
the anterior capsule and posterior layer of the cornea disap- 
pearing. Vision equaled 20/20 with -f .50 S. 

Sympathetic ophthalmitis is one of the most perplex- 
ingf, and, at the same time, one of the most serious affec- 
tions of the eye that we have to deal with. Most of the 
cases go on to blindness. Those that develop after 
enucleation of the fellow eye are more hopeful than 
where the process develops previously. Eelapses are 
very liable to occur, so that a guarded prognosis is ad- 
vised in cases where the disease has apparently yielded 
to treatment. In the case I have reported, the patient 
has seemingly recovered, and we can hope that no re- 
lapse will occur. He was re-examined on May 7 and 
July 7, and was found to have vision of 20/15. In 
handling this case several factors entered into the treat- 
ment of the ophthalmitis. The mercurial treatment is 
an old one. The dissecting out of the cicatrix and 
removal of a section of the optic nerve has been credited 
with aiding in saving the sympathetic eye. 
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The use of salicylate of soda in sympathetic ophthal- 
mitis has been brought prominently before us by Dr. 
H. Gifford/ of Omaha, in a paper which he read before 
the Section on Ophthalmology at the American Med- 
ical Association meeting in Columbus, Ohio, in June, 
1899. 

A great deal has been claimed for the sideroscope, 
in not only detecting the presence of iron or steel in an 
eye, but also locating it. 

The instrument I use is much the same as the Asmus 
instrument, and certainly responds promptly when a 
bit of iron or steel is brought within close range. To 
use it properly and for delicate testing, it is necessary 
to have it on a solid foundation that it may get perfectly 
quiet, and at the same time be removed several feet from 
iron or steel and electrical currents. 

Steele Block. 



1. Journal A. M. A., Feb. 11, 1900. 



EAILWAY INJURIES RESULTING FROM 
PERSONAL NEGLIGENCE. 



MARTIN CAVANA, M.D. 

8UROKOX TO N. Y., O. & W. R.R. 
ONEIDA, X. Y. 



With the public demand for improvement in the mat- 
ter of traveling facilities, and its resulting expansion 
of the various railway systems of the country, came the 
proportionate liabilities to personal injury from acci- 
dent ; with the increase of the number of accidents came 
the additional attempts to recover from railway com- 
panies for the injuries resulting, from such accidents. 
During that period of time dating from the completion 
of the early railway enterprises to the last decade, cor- 
porations were the prey and poaching fields of the un- 
scrupulous populace and dishonest attorneys to such an 
extent that managers groaned under the oppressions re- 
sulting from the painful experience of the past and the 
discouraging outlook for the future. The many and 
unjust verdicts against railway companies resulting 
from damage suits proved the incubating element which 
gave birth to the now popular surgicolegal -illiance, 
which relationship to the railway manager opened to 
our profession that wide field of research and experi- 
mentation which to-day comprises practically the great- 
est specialty of surgery. 

The rapid and astonishing development of the science 
of railway surgery, the wonderful achievements in the 
saving of life and limb and the consequent lessening of 
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the rate of mortality, the high standard of perfection 
attained by the American operator, are mainly due to 
this and other kindred organizations, and also largely 
to the kings of the profession, many of whom comprise 
the membership of this eminent body. 

With this fact in mind, I will not assume to contribute 
anything new by way of theory, practice or procedure 
in either the care of the railway injured or the technique 
of the operative work, as none will deny that the present 
literature on the subject of railway surgery is well up 
with the day, and fully abreast with the demands of our 
corporations. Having, then, successfully forced the 
gates and possessed ourselves of the imperial fields of 
the science of caring for the railway injured to that 
extent of expertness bordering upon perfection, may be 
not, with commendable reasoning, cast about for other 
worlds to conquer? 

What, then, would impress the progressive mind more 
naturally as the coming duty of our departments and 
our corporations than that of considering, as the next 
progressive step the prevention of accidents? In a re- 
view of my own statistics I note that fully 95 per cent, 
of the cases of injury from railroad accidents is directly 
due to personal or contributory negligence on the part 
of tne injured. 

As the charmed bird is said to fly directly into the 
jaws of its reptile enemy, so we find the American boy 
never happier than when climbing the most dangerous 
precipices or trifling with the most treacherous lofts, 
also the adult very generally possesses that same, and 
as yet unexplained, tendency to trifle in the most care- 
less manner with dangerous situations, especially those 
connected with moving railroad trains. What spectacle 
is more common to the passenger engineer than that 
of an apparently intelligent driver lashing his horse to 
a break-neck speed in the endeavor to gain a crossing in 
advance of a train? Also, that of a woman leisurely 
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approaching a railway crossing and, on discovering the 
approach of a train, starting at a run across the track 
in advance of the engine and, when safely across, delib- 
erately coming to a halt and turning about and watch- 
ing the train until it is well out of sight? How fre- 
quently these foolish undertakings result in the injury 
or death of the victim, and how often he or his heirs 
recover large verdicts from the railway corporations in 
such cases, and very generally upon the grounds that 
either the engine bell was not rung or the whistle blown, 
or other proper warning given to the unsuspecting victim. 

Incredible as these illustrations may seem, they are 
nevertheless examples of the conduct of a great major- 
ity of our intelligent people while in dangerous sur- 
roundings, and especially in the vicinity of a train of 
cars. In this connection permit me to a brief review 
of the reports of a half dozen cases of railway injuries, 
as appearing in my own record book, which bear proof 
of the existing urgent demand for the consideration and 
adoption of some effectual remedy against personal 
carelessness and its serious consequences. 

Mr. A., aged 68, a successful and wealthy business 
man of strictly temperate habits was on his way to town, 
riding in his carriage drawn by his favorite horse. Be- 
tween his residence and the town was a single railway 
and crossing. Fully three-fourths of a mile of the 
tracks and roadbed were in plain view from all points 
of the highway, over a distance of a quarter of a mile 
from the crossing. Mr. A. had traversed this road on 
an average of twice a day for the previous thirty years. 
Approximately, he had crossed the railroad at this point 
about 22,000 times during his life without event. On 
the fatal day, while a passenger train was approaching 
at full speed, over the three-fourths of a mile of open 
country, the rider drove at a slow trot along the men- 
tioned clear portion of the highway, in full view of the 
approaching train, and continued his course until the 
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wheels of his vehicle came in contact with the passing 
coaches, the horse having turned from his course in the 
direction of the engine, which contact resulted in the 
demolishing of the wagon and the instant death of the 
man. The heirs of the estate brought suit for $25,000 
against the railway company, but the jury very justly 
found for the defendant. 

In another case, a priest of a large and influential 
congregation was on his way to visit certain of his par- 
ishioners. On discovering the near approach of a fast 
train, he ran directly in front of the engine in the fool- 
ish attempt to cross in advance of it, with the usual fa- 
tal results. 

In another instance, a young man of education and 
means, who was evidently possessed of the too prevail- 
ing impression that "it is no sin to beat a railway com- 
pany,^' attempted to gain a ride of nine miles without 
paying therefor. In order to avoid the conductor, he 
swung himself from the platform, around the side of the 
coach, and clung to the hand rail, supporting his weight 
by resting one foot on a point of the lower step, thus con- 
cealing himself while the conductor crossed the plat- 
forms to the next car. In his attempt to regain the^plat- 
form he discovered that the atmospheric resistance re- 
sulting from the great speed of the train prevented, 
and the exhaustion resulting from the vain endeavor 
to save himself finally forced him to release his hold 
and drop to the earth, after riding a distance of about 
four miles in this perilous position. The injury which 
he sustained, a fracture at the base of the skull, soon 
rendered him unconscious, and he lay upon the ground 
until discovered bv the section hands the following 
morning. He was conveyed to a hospital and every pro- 
fessional attention rendered him, but he succumbed in 
a few hours. The result of this foolhardy undertak- 
ing was the saving of eighteen cents in cash and the 
loss of his life. 
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A fourth case was that of a school teacher whose post 
of duty was some distance from her home. During 
severe weather she was in the habit of driving her horse 
to and from her school. On one very stormy morning, 
she heard the whistle of an engine while she was on the 
proximal side of a long diagonal railway crossing. She 
afterward confessed to the company's surgeon that her 
conclusion was to stop and await the passing of the 
train, but her second thought prompted her to whip 
her horse into a run and attempt to "cross ahead of 
the train." In this instance, the train proved to be 
an engine and snow-plow. Her horse passed the cross- 
ing in safety, but the huge wing of the plow caught 
her vehicle in such a manner and with such force as 
to hurl it, with its fair occupant, some fifty feet dis- 
tant, over the fence of an adjoining field, landing it 
upon a large, soft snow-drift, thus saving her, aside 
from a good fright, any serious personal injury. 

In another instance, an intelligent man was walking 
the track when overtaken by a train. Hearing its 
approach, he turned and stepped to one side to allo\^ 
the train to pass. For some reason, which he failed to 
account for and could not explain, he took a position 
so close to the road-bed as to suffer a severe brushing 
by contact with the passing coaches. He was subse- 
quently found lying in a ditch and examination of 
his injuries showed six fractures, two of which were 
compound, besides contusions and bruises too numerous 
to mention. 

As a traveling public, how prone are we to invite 
casualties by our every-day conduct ! An observing tour- 
ist can not fail to note, at almost every station, the 
inclination of a large percentage of the people to delay 
the boarding of their trains until the very last instant, 
many deferring their hand-shakings and adieus until 
the train arrives, then, in their late and hurried attempts 
to climb aboard, some drop their parcels, others miss 
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their footing, and, if fortunate enough to escape per- 
sonal injury, they further delay the departure of the 
train. 

The writer recently witnessed the embarking of a 
\^edding party upon a through express. Accompanying 
the pair were some twelve couples who had come down 
to the station to see them off. The train was scheduled 
for fast running on that division; in order to make her 
time, the greatest economy at stations was necessary. 
The train arrived one-quarter of an hour late, and had 
scarcely halted when the conductor alighted and called 
^^all aboard.'^ At that instant the hand-shaking and 
kissing of the bride and groom began. The conductor 
repeated his cry of "all aboard" with emphasis, but the 
farewells cooly continued until the gauntlet had been 
run by the entire assemblage of twenty-six persons. In 
this instance, the conductor held the train until the 
last adieu had been given and the couple were safely 
on the car platform. 

This conduct on the part of the public is the source 
of many accidents. It tends to tempt conductors to 
teach offenders a deserved lesson, that of starting their 
trains after a reasonable stop, and leaving to the hand- 
shakers the alternative of clambering aboard at the 
risk of slipping a foot under a wheel or awaiting a 
later train. 

in the above illustrations, we have referred only to 
the outside public, yet we are forced to admit the re- 
grettable fact that our mentioned criticisms of contrib- 
utory negligence are also chargeable to the most expe- 
rienced employees of the railroad yards and crews of 
trains, who, as well, frequently suffer injury as the 
result of their own carelessness. 

Other cases and situations where railway accidents 
were directly due to personal negligence might be cited 
ad infinitum, if time permitted. But feeling that in 
this brief review of our own records, we but relate the 
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observations of every railway surgeon of the continent, 
we drop this element of our subject, and turn our atten- 
tion to the one great question, the remedy. 

When we pause to scan the broad field before us and 
10 seriously estimate the extent of the territory to be 
covered in the application of the subject in question, 
we are astonished at its immensity and feel forced to 
the conclusion that the only effectual remedy for the 
prevention of personal injury from railroad accidents, 
as well as its application to the varied situations, is 
expressed in the single word, legislation. 

In many of our populous districts, railway corpora- 
tions have already, through legislative authority, adopt- 
ed means for the prevention of injury resulting from 
personal negligence. By virtue of the authority gained 
through legislation, the elevated railroads of our larger 
cities are enabled to close the gates of their cars to 
all tardy passengers, and thus prevent all accidents 
heretofore resulting from the boarding of moving trains. 
Legislation has resulted in the placing of gates at busy 
street-crossings, and thus saved thousands of accidents 
annually in most of our larger towns. In England 
and certain other European provinces the laws prohibit 
all persons from walking upon any portion of the rail- 
road tracks and thus prevent another very large class 
of accidents. May not, then, such additional legislation 
be enacted in the various states and countries in 
America, as will reduce to a minimum the number of 
accidents from personal negligence ? Certainly such an 
end seems possible if undertaken in a properly-supported 
manner. 

In am well aware that my conclusions will appear 
to some as a wide deviation from the real objects and 
provinces of this association, but all will admit that the 
reputable railway surgeon is an important factor in 
the world outside of his professional sphere. He is a 
prominent personage in the church, the lodge, the neigh- 
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borhood in which ho resides, the society of his town, 
and in the politics of his assembly and senatorial dis- 
tricts, and he consequently occupies just the necessary 
position to influence the election of the right people to 
office, and to aid in the moulding of public and political 
sentiment to that extent of realization of this important 
question, as will ultimately result in the gaining of the 
desired victory. 



THE EAILWAY SURGEON A VALUABLE AID 
IN THE SETTLEMENT OF CLAIMS FOR 
DAMAGES. 



J. T .DURHAM, Esq. 

ONEIDA, N. Y. 



You have been engaged in the discussion of those 
questions which will bring you the greatest enlight- 
enment upon the manner of treating and handling those 
cases of serious injury to life and limb which necessarily 
attend the operation of railways and great machinery. 
Having exchanged views with those who, by years of 
experience, have learned to exercise the greatest skill 
in the practice of their chosen profession, it may be 
well to turn aside for a brief period of time for the 
purpose of considering if there are not other obligations 
which you may voluntarily assume, which may prove 
of great value to your employer, rendering to it the 
proper degree of justice, and which shall aid your co- 
assistants in the legal profession to ascertain the truth 
of the conditions which have been found by you to 
exist; whether the injured may be in any way respon- 
sible for the existence of such injuries, or whether the 
corporation by which you are employed shall be called 
upon to render to the injured valuable compensation 
for the sustained injury. It is your first duty, legally 
and morally, to render the greatest degree of relief to 
those who have unfortunately sustained personal dam- 
age which may prove to be serious or possibly fatal. 
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Having performed this obligation, you may properly 
enter into the consideration of the causes leading up 
to the resultant injuries by means of the conditions 
which you find to exist. In doing this, you will not 
only gain valuable data for surgical purposes, but you 
will put yourself in a position to help in rendering 
justice to whom justice is due. 

It is first important that you adopt as your method 
of procedure as surgeons, those uniform rules of prac- 
tice which have been proved by past experience to con- 
form to the highest standard of practical surgery. Not 
that one should select the rules which have been laid 
down by some writer, nor that any person should adopt 
an infiexible rule, regardless of what he or his associ- 
ates have found to be a better method; but the railway 
surgeon is in duty bound to bring to bear the greatest 
degree of care and the highest skill for the benefit of 
the unfortunate. In doing this, he will conform to the 
practice which has been adopted by the great railway 
corporations in the necessary management and control 
of the immense railway corporations of this country. 
It is said that the management of 90 per cent, of the 
railway mileage in the United States has adopted, and 
is now using, the standard book of rules as formulated 
by the general managers of the various great railway 
corporations, based upon the most skilful operation and 
careful management of railways from the earliest dates 
of railway operation. It may be that a single rule or 
class of rules may not always, in every particular, be 
appropriate to the special case or circumstance; but 
those rules should be adopted which have been found 
to produce the best results in general practice, as it is 
for the general good that there should be uniformity of 
method. So it is with the practice of surgery. Your 
practice should be so governed; so based upon the most 
skilful knowledge which science has brought to general 

use, that all may properly approve the same. In doing 
14 
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this, your acts will be vindicated by the courts, your 
methods will be above question, approved by your pro- 
fession, and accepted as the highest degree of skill which 
may be brought to your aid. 

In determining the question whether the injured 
one should bear the burden of his injuries, or whether 
some valuable compensation should be made to him 
by the railway company, it will be necessary to familiar- 
ize yourself with the general rules of negligence and 
ascertain all the facts leading up to and causing the 
accident. It usually happens that the surgeon is the 
first skilled person who is called to the scene of the 
accident, and he may be the only one having the oppor- 
tunity to be present and learn from eye witnesses and 
appearances of wrecks, whether of cars or conveyances, 
whether any act of the injured has, in any way, con- 
tributed to the damage sustained. 

It is an inflexible rule of law that a person who has 
sustained any injury or damage through the negligent 
act or omission of another can not recover damages if 
his own act or omission in any degree contributed to 
the injury. In other words, the plaintiff must show 
that he was altogether diligent before he can complain 
of the defendant's negligence. 

It is of the greatest importance, therefore, that all 
of the facts leading up to and surrounding the accident 
should be brought to light. Marks upon vehicles, dam- 
ages to rolling stock, the appearance of the surrounding 
earth or any other matter, however slight, should be 
carefully examined and noted. Such data furnished 
to the attorney may convey to him a valuable fund of 
information and largely govern him in the settlement 
or rejection of claims for damages which may be pre- 
sented. 

In a great majority of cases, persons sustaining injury 
are extremely grateful to the surgeon and welcome him 
who renders to them medical and surgical assistance. 
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While he is in that condition of mind it is not difficult 
to obtain from him a full, fair, and truthful statement 
of all the circumstances surrounding the case. But 
wounds soon heal; memory is treacherous, and the pa- 
tient who, through the skill of the surgeon, is able to 
leave the surroundings where he received such substan- 
tial benefits, usually falls into the hands of unscrupulous 
persons, who, actuated by the hope of a valuable reward, 
do not hesitate to poison the mind and appeal to the 
avarice so that actions are brought which are easily com- 
menced and still require the utmost efforts for their 
defense. Experience has taught that it is never safe 
to rely upon facts which at first glance would indicate 
the greatest degree of negligence on the part of the 
plaintiff and the least on the part of the defendant. 
Instances of personal observation have taught that grave 
injustice to railway companies can, in many cases, only 
be prevented by forestalling all such future lapses of 
memory and stretches of imagination on the part of 
those interested as frequently characterize the trial of 
negligence cases. 

As an illustration of this, A., who at about 2 a.m., 
in a drunken stupor, had been asleep upon the highway 
at its crossing with the railway, was suddenly awakened 
and, in his dazed condition, walking to the side of the 
track in too close proximity to a passing train, was 
struck and sustained injuries of a serious nature. No 
employee of the railway except the engineer saw the 
accident. It was positively known by the employees 
that no person was present when the injured man was 
taken up and removed, in an unconscious condition, to 
a place for medical treatment, and yet there was nothing 
to hinder the injured man and his unscrupulous attor- 
ney from producing witnesses that no alarm was sounded 
by the train; that there was no headlight; that a high 
wind prevailed, carrying the sound of the oncoming 
train in the opposite direction; that buildings were 
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immediately adjacent to the railway crossing, thus pro- 
ducing an array of circumstances sufficient to convince 
any intelligent jury that the injured was innocent of 
contributory negligence and that the railway company 
was guilty of the grossest negligence. But a careful 
examination of all the surrounding circumstances, the 
voluntary statement of the injured in conversation with 
him from time to time, including the admission of 
intoxication, followed by his affidavit embodying all 
the circumstances, voluntarily made by him, forever 
precluding a successful action, was, in a large measure, 
due to the assistance rendered by the attending physician 
inthe case. Without his aid many of the opportuni- 
ties for interviewing the injured might never have oc- 
curred. The slightest attempt to have gleaned from 
him any knowledge would, by exciting his suspicions, 
probably been met by a flat refusal upon his part. But, 
as the matter terminated, he went forth from his place 
of treatment fully satisfied that none but himself was 
to blame, and that he must forever bear the loss which 
he had sustained by reason of his own wilfulness. 

Another illustration of the idea suggested is borne out 
by the circumstances in the following case: B. was 
driving along a highway, approaching a railroad cross- 
ing. With him were two companions, C. and D., all 
of whom were somewhat under the influence of intox- 
icants, and all sitting upon a single seat of a two-wheeled 
rig. B.; who was the least intoxicated of the three, saw 
a fast train approaching and endeavored to stop the 
horse. Both of his companions urged the horse on and 
urged B. to drive across the railroad against his wishes, 
and by loud talking to the horse and remarks to B., 
they succeeded in approaching the railway, arriving 
simultaneously with the fast train, with the result that 
C. and D. were instantly killed, though B. escaped. No 
person aside from those in the vehicle heard the con- 
versation. No one was within hearing distance of what 
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was said and it was not positively known that such con- 
versation had taken place. B. sustained sufficient in- 
juries to require medical attendance for a few days, 
and in the course of conversations with the attending 
physician, others being present, he stated what had 
taken place between the three, and the reasons why he 
attempted to cross the railway in front of the approach- 
ing 'train. His statements were placed in the form of 
an affidavit and willingly verified by him. This was 
while he was being benefited, while he was having the 
attendance of a most skilled surgeon, and before his 
gratitude had ceased. 

Several months afterward, he commenced an action 
for his injuries and actions were commenced by the 
legal representatives of C. and D., to recover from the 
railway company. It became important to show the 
acts of each of the deceased immediately prior to the 
accident. B. was the only one who knew, and he would 
have readily and willingly denied the entire transaction 
had it not been for the affidavit which he had made 
soon after his injuries. In this case, doubtless, large 
verdicts were saved by reason of taking the matter in 
hand early, and by reason of the assistance rendered by 
the attending surgeon. 

Numerous other cases might be cited showing the 
importance of obtaining conversations, appearances and 
circumstances occurring prior to the accident, and many 
are the verdicts which would result differently were those 
first upon the scene to carefully inquire, observe and 
note all that may be gleaned at the time, and it is for 
the careful attorney to separate the wheat from the 
chaff; to determine for himself how much of the infor- 
mation gained may be of value and the circumstances 
it will be necessary to produce; and it is upon such 
information oftentimes that his judgment will be gov- 
erned as to the truth and justice of the claims presented 
for his consideration. 
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It is not for you to inquire whether this circumstance 
or that may be of material value, but to carefully record 
all the conversations which may tend to establish an 
admission for or against him who makes the statement; 
whether his acts before or after the occurrence are such 
that on a careful examination the attorney may draw 
a conclusion whether he is guilty or not, or whether the 
railway company is responsible for the damages which 
have been incurred. 

In doing this, the qu^tion may naturjylly arise 
whether you are violating professional ethics; whether 
you are exceeding the privileges which are given to you 
as one who has been licensed to practice physic and sur- 
gery, and while the rule varies in many states of the 
Union, there is a general rule similar to that which was 
adopted by the codifiers of the laws of the State of New 
York, wherein the privilege of a physician when called 
as a witness is provided by section 834 of the Code of 
Civil Procedure, as follows : "A person, duly authorized 
to practice physic and surgery, shall not be allowed to 
disclose any information which he has acquired in at- 
tending a patient, in a professional capacity, and which 
was necessary to enable him to act in that capacity.^' 
However, the law of the same state has provided that in 
case of negligence, where personal injury has been 
sustained; the defendant, on application to the court, may 
have the privilege of a physical examination of a person 
sustaining damages and who is the plaintiff in an action 
to recover for injuries, and it is therefore a question 
whether the railway company has not taken the right 
which is guaranteed to it by law, that they may be 
privileged at the hands of their employed surgeons to 
render all of the assistance possible to alleviate the 
sufferings of the injured, and at the same time to pro- 
tect itself from an unjust action by way of learning all 
that may be of value in determining the liability, 
whether it shall be by the assistance rendered by its 
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surgeons in connection with its attorneys, or by its 
attorneys alone. 

Should you deem the suggestions oflEered of sufficient 
value to receive your approbation; should the practice 
of the ideas herein recommended render you of greater 
value to your employer, will you not then have more 
truly proved the words of the motto of the American 
Academy of Eailway Surgeons: "The higher the order 
of railway surgery, the greater the protection to the 
employee, the passenger and the company"? 

DISCUSSION. 

Dr. M. Cavana, Oneida, New York — In discussing the rela- 
tions of the attorney to the railway surgeon, the rule formu- 
lated by the Judge, to avoid divulging anything that may be 
termed professional confidence, is one that we must hold upper- 
most in our minds. In order to illustrate my standpoint, I re- 
call the case of a woman who suffered from adominal disease 
for some years; she had worn a pessary for a uterine displace- 
ment. She was on a passenger train which jumped the track, 
and slid down an embankment 15 feet. I examined her care- 
fully and reported her case as one of confirmed neurasthenia 
with a chronic abdominal condition, and advised the company 
that, if the case came to trial, undoubtedly all of the nervous 
conditions would be magnified and an exaggerated picture of 
the injuries would be presented by the patient's attorney, 
which would be brought to bear on the case, and as a conse- 
quence I advised a settlement as promptly as possible. During 
a conversation with the patient I learned her previous history, 
and incidentally mentioned it to the claim agent, who insisted 
that the company's attorney accompany me during one of my 
visits. He did so, and then and there propounded certain ques- 
tions which were answered and made a part of the record of 
the case, and which would protect the company from any im- 
position, or from any future suits for damage. The patient's 
time was computed; expense of board, medical attendance, loss 
of time of members of the family and husband in visiting her, 
damage to her clothes, a reasonable damage for suffering pain 
was figured, and computed, all of which seemed satisfactory to 
her. The claim agent then doubled the amount and effected a 
settlement without complaint. In this case there was the 
combined action of the attorney with the surgeon, which re- 
sulted in a satisfactory adjustment of this claim, both to the 
patient and to the railway company. Had the case been de- 
layed until her attorney had obtained a knowledge of the con- 
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ditiona, without doubt a suit would have been brought against 
the railway company for enormous damages, and very likely 
a verdict against the company would have been rendered for 
much larger damages than were paid, and, of course, unjustly. 

We have learned in our part of the country to co-operate 
with attorneys in matters that we believe to be justifiable and 
for the protection of the company, as well as for the satis- 
factory care of our patients. In this case the patient elected to 
employ a surgeon of the company to render the necessary care 
during her convalescence, so that we were occupying a double 
position. However, as I have previously said, the case was 
settled satisfactorily to all concerned. If possible, the attorney 
and surgeon should work in conjunction with each other. 

Dr. C. K. Cole, Helena, Montana — We all come in contact 
with shyster lawyers from time to time who get hold of our 
railway patients and endeavor to get large damages against the 
railroad companies. It has been said that we, as medical men, 
are prejudiced too much in favor of tlie companies we represent. 
I believe we should aim to be strictly impartial. We should 
be as reasonable and consistent as possible from an ethical 
point of view, never lending ourselves to the assistance of a 
railway company or to the legal representatives in a manner 
which will reflect discredit upon us as physicians. The Judge, 
in his paper, has given us a very reasonable and rational view 
of this subject. He has also given us advice which is con- 
sistent, and which we may properly follow. In coming in con- 
tact with patients soon after injury, I believe it is perfectly 
proper for the surgeon to elicit such information as he may, 
without detriment to the patient, for the benefit of the claim 
agent or the legal representative of the railroad company. 

Personally, I wish to thank the Judge for his excellent 
paper, and which embodies ideas which we may with perfect 
consistency carry out in our work. 

Dr. Haldor Sneve, St. Paul — The gentleman has given us 
an able, instructive and interesting paper, but it involves some 
questions that are not clear in my own mind. I think we all 
agree that when we are called upon as company physicians to 
see patients, we do not act simply as medical men in our atti- 
tude towards these patients, but act as a sort of detective for 
the claim agent and the legal department of the railroad. 
This cotirse is justifiable, inasmuch as we wish to get at the 
truth. It is advisable to see the patient at as early a time as 
practicable, before he or she has had time to think it over, and 
acquire new symptoms, which may be suggested by the patient's 
friends or attornov. Our accident leports are always filled out 
with some imwillingnesp. Our company requires a state- 
ment from every injured person, and the average employe al- 
ways feels that ho is being imposed upon by the physician who 
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atttende his injuries, by propounding so many questions and in 
quiring all about the circumstances of the injury and the cause 
■of it, so that it detracts somewhat from that cordial relation 
which should exist between the physician and his patient. I 
am not sure in my own mind but what it would be a ^ood 
idea for the railroads to employ a number of assistant claim 
agents, who could go around and see the patients in conjunction 
with the surgeons, and ask such questions as may have a direct 
bearing upon the legal aspects of the cases, and leave the sur- 
geon to pursue the purely medical part of his profession. This 
question is a very delicate one. and I am not clear in my own 
mind as to what would be the best practice. Of course, all of 
the information that the surgeon obtained in seeing these cases, 
which may be of value to the railway company, he is in duty 
bound to furnish, and this testimony is usually pure and un- 
deiiled, because it is procured so early. 

A railroad could settle most of its claims through its 
physicians, and it might be wise to make local surgeons assist- 
ant claim agents, as employes and injured persons persist in 
looking upon the surgeons as hirelings of the corporation any- 
how, and the amount awarded in a given case nearly always de- 
pends upon the dictum of the company sursreon. 

Dr. J. P. Lord, Omaha — ^The more I have seen of the spirit 
actuating the larger, broader and more generous railway cor- 
porations, to employ not only the best talent they can procure 
in all of the offices of their companies, but men who are among 
the best morally, who have the highest ideals of justice and 
right, the more deeply am I impressed with their desire to be 
fair. It has been my repeated observation that it is the con- 
tinual desire of these corporations to arrive at the truth and 
to do justice: they are always willing and ready to make a 
settlement with an injured employe or a passenger on that 
basis. It is only exceptionally that we see a railroad which is 
conducted on a purely selfish and narrow-gauge plan with claim 
agents of the lower type in their employ, who seek to increase 
their salaries by brow-beating, and resorting to practices which 
are disreputable in securing the most favorable settlements. I 
think that the better class of railway companies are getting 
away from this last described practice, and I believe there is 
no desire on their part to pursue that policy. It reacts and 
does not pay. It is therefore becoming of \is to co-operate with 
them in arriving at the truth, which will enable them to carry 
out a more ideal form of treatment, to these unfortunates, and 
I can not but believe that this will come to be appreciated by 
the people. I think there is already a different feeling on part 
of the public toward railway corporations in that respect. I 
know that some of the larger and stronger legal corporations in 
our city are presided over by men who, in other walks of life, 
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are actuated by the higher Christian ideals of conduct, and are 
perfectly willing to accord that kind of treatment to those 
who are unfortunate enough to be injured while in their em- 
ploy or under other circumstances. I think that these cor- 
porations desire their surgeons to act in that capacity. There 
is going to be a better general understanding. If we could live 
up to that ideal, there will not be that coldness alluded to by 
Dr. Sneve on part of the injured, towards the railroad surgeon. 
The railroad surgeon should be careful to so conduct himself 
as not to overreach his function, in prying into matters which 
do not concern him directly. The bare skeleton of information 
obtained by the surgeon, which may be entirely professional, 
should be turned over to the legal department and amplified 
by the attorney of the company without ccmpromising the 
physician. 

Dr. C. D. Evans, Columbus. Nebraska — I esteem highly the 
Judge's paper. These cases come under our observation almost 
daily, and I think the railway surgeons will bear me out in say- 
ing that they are in trouble sometimes in acting honestly with 
their patients; they are in trouble in acting honestly with the 
railway company; they are in trouble in acting honestly with 
the claim agent unless they can get rid of the pettifogging 
lawyer. I want to illustrate by reporting a case. A short 
time ago a lady, in passing from a coach at the rear end of the 
train, was about to turn to the steps, when the train gave a 
jerk forward. She was thrown from the steps on to the track. 
I was sent for and had to travel about twenty-five miles. She 
was taken to a hotel. When I reached her room I found two 
pettifogging lawyers with her. I could not talk to the woman 
or to her husband; I could not talk to any one concerned on 
their side of the case. When I approached the lawyers, every- 
thing was settled. The railroad company and the railway sur- 
geon were nowhere. The woman remained in the hotel for 
about two weeks. I examined her thoroughly a week after- 
wards, by using a little strategy, and could find nothing the 
matter with her. During a conversation she would forget her- 
self once in a while and roll around in bed, converse in a jolly 
manner, talk about everything, but when she was reminded of 
her injuries she became quiet. Those are the things we have 
to contend with. If we could keep away the unprincipled 
lawyers, or get to see the patients before these lawyers see 
them we could serve the patients a good turn, and do our duty 
to the railway company we represent. 

We have seen what a great therapeutic agent an early settle- 
ment is. We should insist, if possible, on doing justice to our 
patient, and doing our duty to the railway company. We should 
insist strongly on claim agents making an early settlement, 
which would do away with many of the cases of so-called neu- 
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rasthenia which we have to contend with so often in courts. 
The only thing I strive for in adjusting these cases is, if 
possible, to get there before the lawyer, to act honestly with 
the patient; if he is an intelligent person we can do so. Fre- 
quently we meet patients who are bull-headed and will listen 
to nothing. They give us and everybody trouble, and finally 
vre have to resort to the courts. I would suggest that the rail- 
way surgeon, in dealing with this class of cases, exert every 
effort to see these patients before the lawyers. By so doing, 
much trouble would be saved; it would result in greater good 
to the company, and much more benefit to our patient. 

Judge Durham (closing the discussion) — In my paper I en- 
deavored to bring out the point that the surgeon is in a posi- 
tion to learn what has transpired immediately before an acci- 
dent, and that therefore he is and should be the first person to 
obtain information that will be valuable in the case afterward. 
I have known of instances, which have come under my per- 
sonal observation, where the learning of facts pertaining to 
accidents and the occurrences afterwards have proven valuable 
sometimes in the settlement of cases, and it is those I would 
suggest that the physician and surgeon should make note of 
and see to. 

Another important point is for the railway surgeon to ques- 
tion injured persons, if possible, before they have been reached 
by unscrupulous attorneys, or persons who are endeavoring to 
stir up litigation, with a view of determining the truth of the 
whole matter. At such a time the injured are inclined to tell 
those things which might bear either for or against them; it 
does not matter which, if they tell the truth, so that a just 
claim may be determined upon from those statements. 
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I had hoped to have presented for your consideration 
a more elaborately prepared paper on another subject, 
but my time has been so fully occupied lately I am 
forced to offer you in its place a paper on cocain, which, 
while little more than a report of my own experience, 
may not, I hope, prove wholly without interest. 

Shortly after the introduction of cocain as a local 
analgesic Dr. Corning, in an excellent monograph on the 
subject, described a method of using it which, if gen- 
erally adopted, would have very widely extended its 
sphere of usefulness. His method, with which we are 
all now familiar, consisted, briefly, in confining the 
analgesic power of the drug to a limited area by means 
of an Esmarch bandage applied above and below the 
field of operation. In 1891 I reported an amputation 
of the leg.^ In this operation I employed cocain with 
the most satisfactory result. Shortly thereafter I did 
a thigh operation, and about a year later seven other 
major amputations and removed a large adipose growth 
from the popliteal region, all of which were reported in 
the same journal. 

For some reason surgeons generally have been loth 
to adopt its use in any except minor operations. If in 
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chloroform and ether we have anesthetic agents devoid 
of danger and free from objections we need go no 
further, but that death does sometimes result from their 
employment must be admitted. Indeed, were we as 
careful to report disaster as we are to chronicle successes 
the fatality list might be larger than is generally sup- 
posed. Then, too, that permanent constitutional im- 
pairment follows their use is by no means improbable. 
However, admitting the comparative safety of pul- 
monary anesthetics, there are other considerations that 
might render cocain worthy of trial, such as the fact that 
it can be used without assistance, that it does not pro- 
duce loss of consciousness, and that it is not followed by 
distressing nausea. In that condition of profound shock 
so commonly observed in the victims of railway acci- 
dents where an amputation is required, cocain has, in 
my hands, given the happiest results. I am well aware 
there are surgeons who do not hesitate to give chloro- 
form during continuance of shock. I have more than 
once witnessed its administration in such cases, and in 
each instance the patient died. My experience, so far, 
with cocain has been so satisfactory that I can but 
wonder at the hesitancy of the profession in adopting 
it, and for this reason I am particularly desirous of 
recounting my own experience with it as an analgesic 
in operations of more or less magnitude. 

Up to this date I have employed cocain in operations 
for lacerated cervix, hemorrhoids, extraction of great- 
toe nails, removal of tumors from the scalp, face, thorax, 
arms and one enormous adipose tumor deeply seated 
and with numerous attachments from the popliteal 
region, and done twenty major amputations, including 
three at the thigh; also one extensive osteotomy. In 
addition to these amputations of my own, one at the 
middle of the thigh, done by my friend. Dr. E. W. Fry, 
of Eoanoke, Va., and two recently reported by Dr. 
Thomas H. Manley, of New York City — one of the mid- 
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thigh and one at the mid-forearm — make in all twenty- 
three major amputations of which 1 have knowledge. 
To this list may be added operations done of later years 
for the removal of ovarian cysUs, for suprapubic cys- 
totomy, and Bassini's operation for the radical cure of 
hernia. In fact, I believe Prof. Thos. H. Manley used 
cocain in the latter operation somewhere in the early 
90^8. To those who feel an interest in this subject I 
would suggest a perusal of Manley's work on cocain 
analgesia, which is replete with valuable advice as to 
the proper use of cocain, its dosage, technique of applica- 
tion, its limitations, etc. 

Among the objections urged against cocain are its 
danger to life — which I conceive to be far less than that 
of any pulmonary anesthetic, provided due care he used 
in its administration — and the uncertainty of its anal- 
gesic effect, especially in the deeper tissues. This has 
not been, in my experience, a valid objection. I think 
its failure in the hands of some operators is due to the 
fact that they operate too shortly after its injection. 
After the application of the Esmarch and injection of 
the drug I am in the habit of waiting 10, sometimes 15, 
minutes before operating. In operations on the trunk 
or in situations where a rubber bandage is not available 
the amount injected should be smaller and quickly fol- 
lowed by the incision in order that the flow of blood 
may allow the rapid escape of the surplus cocain from 
the tissues, thereby lessening the danger of its toxic 
action from absorption. Prof. John A. Wyeth's method, 
which consists in injecting a small amount, making a 
superficial incision, again injecting deeper, and making 
a deeper cut, is especially deserving of mention. I can 
bear testimony to its value. It has also been claimed 
that cocain interferes with the reparative process. A 
non-sterilized syringe or old solution, or unclean hands 
or instruments would, if the truth were known, be 
found responsible for the trouble here. 
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I would not have you infer from the foregoing report 
that I by any means advocate the use of eocain to the 
exclusion of pulmonary anesthetics in every case and 
under all circumstances. It should be used only in 
selected cases and with the utmost caution, as it is 
equally necessary with both ether and chloroform. It 
is. in my estimation, particularly adapted to operations 
on the limbs, where the rubber bandage can be used, 
thereby preventing at least rapid absorption and the 
sudden toxic effects of the drug, and 1 should mention 
here that I invariably apply the bandage before inject- 
ing the eocain. This is far safer than first to inject 
and then apply constriction. It has been argued by 
some surgeons with whom I have talked that constric- 
tion applied before the injection of the drug would so 
thoroughly confine it to the actual point of injection 
that its analgesic effect on immediately surrounding 
tissues would amount to nothing. As a matter of fact 
I have not found this to be the case. While its analgesic 
effect on contiguous structures is undoubtedly delayed, 
it is more permanent. I frequently find it necessary, 
however, to knead the soft tissues, which procedure, I 
presume, not only acts mechanically, diffusing the fluid 
through adjacent parts, but stimulates the absorptive 
properties of the tissues. There will naturally be some 
venous loss during the progress of an operation, which 
has a salutary effect in ridding the part to a large extent 
of the now no longer needed drug. I am, however, 
always careful to thoroughly irrigate the wound after 
the operation, before removing the Esmarch. This, the 
last step in the procedure, should be done with due 
caution. 

That in certain operations eocain can never take the 
place 6f pulmonary anesthetics, that there are limita- 
tions to its use. or that alarming symptoms and even 
deaths have been reported, are not valid objections. A 
careful investigation of those cases where untoward or 
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fatal results supervened would probably reveal error of 
judgment or carelessness on the part of the surgeon, 
except in those cases of unusual susceptibility, where the 
result would probably have been the same with pul- 
monary anesthesia. I have seen cocain used in the 
throat by specialists, and by dentists for extraction of 
teeth, in quantities which 1 am now satisfied were dan- 
gerous, and indeed, in my earlier operations 1 know 
that 1 erred both in the strength of my solution and in 
the quantity injected. My attention was first directed 
to this point by Dr. Wyeth, who advised me not to use 
a solution of greater strength than 2 per cent., as I 
would thereby not only minimize the danger of con- 
stitutional effects; but would obtain as complete anal- 
gesia. The adoption of Dr. Wyeth's advice taught me 
a valuable lesson, and indeed, in my last few amputa- 
tions 1 have used 1 per cent, solutions, and only recently 
1 removed a tumor about the size of an egg from the 
forearm with a .5 per cent, solution, using but fifteen 
to twenty drops of it, without inflicting the slightest 
pain. 

328 West Forty-second Street. 
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I am well aware that this is contrary to ordinary teach- 
ing, and you may answer that it can be done in but few 
cases. It will surprise you, however, to find in how 
many cases, and what fine results you will have without 
constrictive dressings. 

The old and well-tried fracture-box is one of the forms 
in which the principle is applied partially, but here we 
have lateral pressure and thus far defeat the plan of 
avoiding any interference with the circulation. There 
is for all fractures of the leg and thigh a plan of sus- 
pension that meets all requirements. By means of an 
iron rod properly bent, the so-called Hodgen^s splint 
is a form that can be easily used and is almost always 
available. It can be made in a few minutes by an 
ordinary mechanic, or by the surgeon himself if he has 
the proper mechanical skill to practice his profession. 
Additional to the rod, a few safety-pins, a piece of cloth 
to make a suspension for the leg, a cord to suspend the 
leg when the splint is adjusted, and your dressing is 
complete. It can be used in all cases of leg and thigh 
fracture, and can be adjusted to any degree of flexion 
by merely bending the rod at the knee; extension can 
easily be applied by adjusting the bed to the point of 
attachment of the cord to the ceiling. Many surgeons 
will agree as to its usefulness in fractures of the leg, 
but if you will study recent reports you will find the 
best results in treatment of fractures of the femur by 
this means. There should be no constriction whatever. 
The patient can move about to a limited degree in his 
bed, and he can not displace the fragments if the 
ordinary mechanical principles are complied with. 

Compound fractures can be as easily and comfortably 
dressed as if the fracture were uncomplicated. If a 
foot-piece is needed, it can be made by cutting in a piece 
of board at the proper angle, and by means of wedges 
this can be adjusted to completely support the foot, 
but in most instances the needed support to the foot 
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has subsided, absorption of extravasated blood taken 
place, and you wish to give your patient his freedom 
during convalescence. Practically then, use plaster-of- 
Paris dressing after the bone has united and you wish 
to protect the point of injury from possible results of 
attempting to move about. Another point is, under no 
circumstances use this dressing without plenty of cotton 
or other padding next the skin. It is never proper to 
use plaster-of-Paris without this plentiful layer of 
cotton. 

There are many forms of retentive dressings which 
come and have a trial and are forgotten. Many of them, 
like wigan, silicate, starch, wire-cloth and others have 
advocates, and all are useful, but useful only when con- 
venient. We have these things in mind ' only to be 
applied when they are easily reached. But under no 
circumstances can all fractures be dressed with one form 
of dressing or one kind of splint. You can find bark 
or a limb of a tree in the forest, that will make a splint 
to fit the case in hand, and I believe that every surgeon 
ought to be able to dress his case of fracture with what 
he can find on the spot. If he expects to manage such 
cases successfully, he should have mechanical ingenuity 
to adapt conditions to his needs and not be helpless 
because he may not have his favorite dressings with him. 
But these are all to be considered as temporary and 
applied to meet the needs of transportation, and in all 
cases when the patient reaches his home or a permanent 
residence he should have a non-constrictive dressing and 
be made comfortable. 

I can give positive results from actual experience in 
many cases with this principle applied, but one of 
each kind will be more than enough. 

Case 1. — A railroad brakeman had his leg broken 
by a derailment, a car crushing him. He received an 
immediate dressing of plaster-of-Paris, and within a 
short time, from constriction of the dressings, the pain 



221 

became unbearable and. when first seen by me, the dress- 
ing had been cut, the leg was covered with large blisters, 
was very much swollen and still painful. This visit 
was at night, but by making a sketch and giving an 
ordinarily bright young man directions, he brought a 
splint — Hodgen's — ready for use in less than an hour. 
After suspending the leg and adjusting the short strips 
of bandage there was no further trouble, and healing 
was uneventful. 

Case 2. — An impacted fracture of the neck of the 
femur was treated with a similar splint and sand-bags, 
with a good recovery, a useful limb, and no unpleasant 
symptoms. This patient was a woman, very much 
emaciated and neurasthenic. She now walks with 
scarcely a perceptible limp. 

Case 3. — A crushing injury of the leg was caused by 
a heavy log striking it. in a man of 55, of phlegmatic 
temperament. He was dressed in a fracture-box at 
first, applied very loosely, but swelling occurred to such 
an extent that I was obliged to suspend the leg and re- 
move every form of constriction. Enormously large 
blisters, filled with bloody serum, extended from the 
knee to the ankle, the foot was cold, and every appear- 
ance of gangrene occurred, yet by suspension and non- 
constriction I succeeded in getting a result which, being 
slow — about two months — was as perfect as if in a 
younger man with a better constitution. In this case 
there was no possibility of saving limb or life with any 
form of constriction. 

Case 4. — This was similar to Case 3 in every way, 
as to constitution and conditions of the system. The 
injury was a fracture of the malleoli with dislocation. 
Four hours after the injury I found the patient as free 
from pain as if he had sustained no hurt; he had slept 
and was comfortable; and yet there was complete dis- 
placement with laceration of all structures at the ankle- 
joint, sharp fragments of bone pressing dangerously on 
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the skin to such an extent that perforation was almost 
complete. There was no sensation on reduction. Blis- 
ters similar to those in Case 3 formed over the injured 
parts. Similar open treatment was given, with good 
recovery in a reasonable time. 

Case 5. — This was a fracture of the middle third of 
the femur, with contusions of various parts of the body. 
The patient had been struck by an engine on a crossing. 
Suspension, non-constriction and healing without short- 
ening was secured. 

In some of these cases any form of constriction would 
have produced disaster, and if we get good results in 
our worst cases with such dressings, how much better 
must be the healing powers in the ordinary case. How 
much anxiety is saved by the ready inspection, ease and 
comfort and gain in time to the patient ! 



PROCEEDINGS OF THE SIXTH ANNUAL MEET- 
ING OF THE AMERICAN ACADEMY 
OF RAILWAY SURGEONS 



First Day — Morning Session. 
executi\tb session. 

The Academy convened in the Supreme Court Room of the 
State Capitol, in the city of St. Paul, Minnesota, at 10 o'clock 
a. m. Sept. 5, 1900 (Wednesday), with Dr. C. A. Wheaton, 
President, in the chair. 

Dr. Alex. J. Stone, for the Committee on Arrangements, 
welcomed the Academy to the City in the name of the pro- 
fession. He then introduced Colonel Rosing, representing the 
Governor of the State, who, in a short address, bade the 
Academy God-peed in its work. 

Dr. Stone then presented Acting Mayor Schiffman, who 
kindly extended the courtesies of the City to the Fellows of 
the Academj'. 

The Academy was then called to order by the President, and 
the regular order of business taken up. 

Dr. Stone announced that the Fellows of the Academy were 
invited to a social smoker at the Minnesota Club Rooms at 8 
o'clock p. m. 

Telegrams of regrets were read from Dr. R. Harvey Reed, 
and Dr. H. L. Getz, President of the International Association 
of Railway Surgeons. 

On motion the President appointed Drs. J. E. Owens, W. 
J. Mayo and W. L. Estes to act as an Executive Board. 

Application for fellowship were read from: 

Dr. J. F. Baker, Surgeon Wis. Cent. R'y, St. Paul, Minn. 

Dr. D. W. Day, Surgeon Wis. Cent., C, M. & St. P., and C, 
St. P., M. & O. R'y Go's, Eau Claire, Wis. 

Dr. J. M. Dixon, Chief Surgeon C, P. and St. L. R'y, Spring- 
field, 111. 

Dr. Jas. H. Dunn, Surgeon Gr. Nor. R'y, Minneapolis, Minn. 

Dr. D. W. Hayes, Div. Surgeon Can. Pac. R'y, Brown ville 
Jet., Me. 

Dr. Jas. G. Hunt, Div. Surgeon N. Y., 0. & W. R'y, 
Utica, N. Y. 
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Dr. F. H. McNaught, Aast. Chief Surgeon C. & S. R'y, 
Denver, Colo. 

Dr. W. B. Morrow, Div. Surgeon N. Y., 0. & \V. R'y, Wal- 
ton, N. Y. 

Dr. O. C. Stickler, Surgeon C. & N. W., and M. & St. L. R'ys, 
New Ulni, Minn. 

Dr. F W. Winger, Div. Surgeon Erie R'y, Bradford, Pa. 

Dr. H. :M. Workman, Dist. Surgeon C. & N. W. R'y, 
Tracy, Minn. 

yjr Wm. E. Jewitt, Surgeon L., S. & M. S. R'y, Adrian, Mich. 

All oi which were referred to the Executive Board. 

The bill of the American Medical Association for printing 
Transactions, amounting to $102, was read. 

Bill of Secretary T. B. Lacey, for sundry items in conuc.^- 
tion with his olfice, amounting to $67.57 was read. Both bills 
were referred to the Executive B^ard. 

Invitations to hold the next session in their respective places 
were received and read, from Hotel Victory, Put-in-Bay, Ohio; 
Citizens' Business League, Milwaukee, Wis.; Business League, 
Cincinnati, Ohio. 

Dr.' John E. Owens, Chairman of Committee on Transporta- 
tion, presented the following report: 

"Shortly after June 7, 1900, a letter was sent to each of 
fifty-three (53) railroads (names omitted on accounct of 
space). Of this number we had received replies from only 
forty-one (41) on July 24, 1900, when a letter was sent to each 
of those roads that had not replied. At this date, Aug. 27, 
1900, eight (8) railroad companies had not replied. The re- 
plies that were received are all favorable, but in seven (7) 
instances certain conditions were expressed. (Items omitted 
on account of space.) 

"The Committee would respectfully recommend that, in order 
to facilitate the work of future committees on transportation, 
the names of railroad companies be printed in full in the 
Transactions. 

"It would further recommend that a committee of one (1) 
be appointed by the President to bring to the notice of those 
who formulate the Eastern and Western Passenger Agreements, 
the Academy, its objects, the character of its work, and to 
furnish such other information as will place us on a footing 
that will obtain transportation for our Fellows, from all rail- 
road companies in which we are interested, and that copies of 
Transactions just published, with the Program of this meeting, 
be furnished the Chairman of the Railroad Committes above 
referred to. 

John E. Owens, Chairman, 

W. W. Grant, 

C. K. Cole, Committee." 
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On motion, seconded and carried, the Report was adopted and 
the recommendations concurred in. 

On motion, carried, a vote of thanks was given the Com- 
mittee for the thoroughness of its work. 

On motion, carried, a recess of ten (10) minutes was taken. 

The Academy was again called to order. The Executive 
Board reported favorably on the applications for Fellowship of 
Drs. J. F. Baker, D. W. Day. J. N. Dixon. Jas. H. Dunn, D. 
W. Hayes, Jas. G Hunt, F. H. McNaught, W. B. Morrow, 0. 
C. Strickler, F. \V. Winger and H. M. Workman. 

On motion, carried, the Secretary was instructed to cast the 
ballot for said applicants; the same was done, and the above 
named declared duly elected to Fellowship. 

On the application of Dr. Wm. E. Jewett the Executive 
Board reported that "We would ask for certificates of member- 
ship in the American Medical Association and in the Michi- 
gan State Medical Society (Regular) ; also letters from Drs. 
Wyman and McLean, and in the meantime invite him to 
participate in our work." 

On motion, carried, the report was adopted. 

On motion, carried, the Academy adjourned till 2 o'clock 
p. m. 

First Day — Afternoox Session. 
The Academy was called to order by the President at 2:15 
p. m. 

SCIENTIFIC SESSION. 

C. O. Hunter, Esq., read a paper entitled "Remedies." 
Discussion by Drs. Grant. Eskridge, Lacey, Estes, Lord, Mayo, 
Butler, 0. K. Cole and Owens ; closed by Mr. Hunter. 

Dr. Haldor Sneve read a paper on "How to Treat the 
Muscular and Joint Sprains of Railway Employes." Dis- 
cussion by Drs. Butler, Eskridge, Lord and German; closed by 
Dr. Sneve. 

Dr. W. W. Grant presented a paper and skiagrams on 
"Fractures of the Elbow Joint." Discussion by Drs. Mayo, 
Schooler and Smouse; closed by Dr. Grant. 

Dr. W. J. Mayo presented a paper entitled "The Open Treat- 
ment of Septic Knee Joints." Discussion by Drs. Grant, Fair- 
•child and Owens; closed by Dr. Mayo. 

Dr. D. S. Fairciiild read a paper on "Some Additional Ob- 
servations on the Effects of Injury to the Peripheral Nerves." 
Discussion by Dr. Eskridge; closed by Dr. Fairchild. 

Dr. W. L. Estes presented a paper on "Hospital Cars on 
Railways." Discussion by Drs, Lacey, Mayo and Lord; closed 
by Dr. Estes. 

On motion, carried, the Academy adjourned till 9:30 o'clock 
the following morning. 
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Secx)nd Day — Mornino Session, 
executive session. 

A communication from Dr. J. F. Bancroft, of Denver, Colo., 
stating that owing to age he could not give attention to 
Academy duties, was read. 

On motion, carried. Dr. Bancroft was placed on the Honorary 
List. 

Resignation of Dr. Jesse Hawes, of Greeley, Colo., was read. 
On motion, carried, the same was acctpted, conditioned on the 
payment, by him, of the amount due the Academy. 

The Committee on Betterment reported as follows: 

Chicago, III., Aug. 31, 1900. 
To the American Academy of Railway Surgeons: 

At our last meeting in Omaha, the President, Drs. Lacey, 
Eskridge and Owens were appointed a Committee to report 
at this meeting on the ''Betterment of the Academy." On 
February 1st I received a letter from the President asking me 
to act as Chairman of this Committee. The Committee agreed 
upon the following letter, which, on or after June 6, was sent 
to Dr. Lacey to be printed and distributed: 

My Dear Doctor: At the last meeting of the Academy of 
Railway Surgeons, held in Omaha, Oct. 12 and 13, 1899, a Com- 
mittee was appointed to communicate with all the members 
of the Academy and urge them to contribute to its success by 
reading papers if possible, and by their presence. 

In the debate during which this resolution was pending, it 
was evidently the sense of the meeting that the Fellows of the 
Academy of Railway Surgeons should do better and more 
technical work than the General Association of Railway 
Surgeons. It was finally resolved that the accomplishment of 
higher work in railroad surgery and medicine should be our 
aim. We appeal to you personally to contribute a paper at 
our next meeting, and if possible to be present and take part 
in the discussions. 

As we are a Committee on the "Betterment of the Academy" 
to report at its next meeting, we most respectfully urge you to 
give this matter your earnest consideration, and to favor us 
very promptly with any suggestions which you can make to 
this end. We shall expect to hear from every Fellow on this 
matter within three weeks from this date. 

We must all take a deep personal interest in the welfare of 
the Academy, and do everything in our power to accomplish the 
object for which the Academy of Railway Surgeons was or- 
ganized. 

You have no doubt been notified of the time of the meeting 
and have been asked for a contribution by our Secretary, Dr. 
T. B. Lacey. If you have not already done so, please communi- 
cate with him during the next thirty days, informing him 
whether or not you can be present, and giving him the title 
of your paper so that his work may be in condition for his- 
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final annoancement to the Fellows of th« Aiisuifumr, pr^Umtnitrj 
to the meeting to be held at St. Paul. Minn.. S^pC 5 aftd ^, 
Address answers to tbi^ eommunicatK^D r:fmfi*mirtit th^ 
"Betterment of the Academy" to John K, Ow^^i.-*, Chairman. 
1806 Michigan Avenue. Chicago. III. 

JoH3f E. OwE3f», Chainnan. 

C, A. \VHEAT05f, 

J. T. EhKtauhZ, 

T, B, LaCET, C^^mmi/f<«, 

ExcIosiTe of the m^mber^ of the Committ/^. tb#: Chainskta 
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Pritriiard. Hawei. Harv^T. Re««i and Banrrroft, 
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thereby elevate rt* ♦taadard- 

4- That -lie Exee*s::i"»e Cz-mTtitJ^e *ai*ii y^ar zrr^tin^ a 
cympcf^inm fc-r tif^ ^.miiyr rearxlar meettiw: *B*i % a«M^ Fet' 
low* to pr»^r* *ar.r*: pap^r*. *arf*a of aiyint Vft mmnVA m 
length on iiJerMir: pur-* -y tae^ *nTr*f^, frw 'iis^enswv'AL T5ut 
antlMr *jt thj^ ±t^ \r *^-^ 7^^^^ ^Ofi.I ar^. ^ifutnau^ ouvre *iMEft 
twenty aii3i3->ft. 

5- Tha^ tiu% ift-'aai^ -Y tfli^ pAp^r^ *^,^ •ae- py^pram H*^ pr«^' 
pared zmi. r»a»t 17 F**.>.nr* ^e^ej^y-t a pfta.-.#T.>a*V7 a^ti^nr'tia^ W 
our o<C«aI ',-JfC *««^t 'Ju^ Pr>^njV«': *jui *pi^»rjkrj. aarf <»Kd^ 
Fellow* ajt aury aa.-** "W^n a^^^^a^K V. ta^^ pa/t in tiW: 

<, That :f Sir .pwx «a<t *«itru»-»^tit: r*a.i<.!i»# a F»i.A«»' l-4«ta 
hira£*e{f laahiV *::% r»a.t * y^^^ -ti J>* t^ira. %^ Hat:, v»: pr*^/*<l 
to re^ a pa>»r »- 'ju^ a«^r ^tu^.-i^^^.vMr ^f-^^^ags: 

7. That ta^- .VaitPW? *ni!i»#r*f'^if>' *-?*r7 ^*i\Anr a h^^xx^ 
agent v* -wnr** 5\r .r> ie^ xffj^^nirjf 

*. That I 'nmminr^i* ^^ ^o#- 1^ xy^var^a in -4^ f^f^^n^ 
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On motion, cariii'd. Xho ixhove report wan adopted, and the 
recommendations eonourre<l in. 

1)k. 1). S. Faiuciiild thin presented his report as Treasurer, 
which is as follows: 

The following report of the Treasurer is respectfully submitted. 

Debit- 
To balance from form*»r Treasurer $12.41 

To checks, former Treasurer 10.00 

To cash, Dr. L. C. Ford 5.00 

To cash, received at Omaha session 85.00 

To cash, dues received since Omaha session 100.00 

To cash, fee from Dr. M. Cavana 5.00 

$217.41 
Credit — 

By, paid Dr. T. B. Lacey, as per vouchers $38.05 

By, paid Dr. T. B. Lacey, exchange 20 

By, paid Dr. F. J. Hodges, as per vouchers 14.25 52.50 

Balance on hand Sept. 5, 1900 $164.91 

Debit- 
To balance on hand Sept. 5. ^ 00 $164.91 

To cash received at St. Paul ,ession 145.00 

To cash received since St. Paul session 15.00 

$324.91 
Credit- 
By cash paid Dr. Lacey as per vouchers $67 . 57 

By cash paid Journal Am. Med. Assoc, bill 162.00 

By cash paid postage and receipt book 2.15 $231 . 72 

Balance on hand $93.19 

Respectfully submitted, 

D. S. Faibchild, Treasurer. 

On motion, carried, the Treasurer was instructed to again 
notify all delinquents, urjring them to pay their dues. 

On motion, carried. Fellows who had been charged ten dol- 
lars ($10) on joining the Academy shall be credited with five 
dollars ($5), and that the membership fee only be charged 
new members. 

Resignations were read from Drs. C. M. Daniels, G. W. 
Crile, H. J. Williams and H. McHatton. As their dues are 
paid to date, the same were, on motion, accepted. 

SCIENTIFIC SESSION. 

Dr. J. T. EsKRiDGE presented a paper entitled "A Study of 
the Plantar Reflexes with Especial Reference to the Babinsky 
Sign." Xo discussion. 

Judge E. A. Jagoard addressed the Academy on the subject 
of "Some Aspects of Medical Testimony." Discussion by Drs. 
Grant, Eskridge and Owens; closed by Judge Jaggard. 

Dr. Grant moved that the Academy extend a vote of thanks 
to the Judge for his able and interesting address, which was 
seconded and carried. 

Dr. Owens moved that Judge Jaggard be elected an Hon- 
orary member of this Academy; the same was seconded and 
carried. 

Dr. E. O. N. Kane read a paper on ^'New Method for Rapid 
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Intestinal Ai!a«toiiio>i<.'* with instrument. Discussion by Drs. 
Lord and Cole: closed by Dr. Kane. 

The president then read his Address entitled "Some of the 
Needs of the Academy. ~ 

On motion the President's Address was referred to a special 
committee composed of Drs. Cole, Owens and Estes, with in- 
struction to report this afternoon. 

On motion, carried, the Academy adjourned until 2:00 p. 
m. sharp. 

Second Day — Afterxoox Session. 

executive session. 

Academy called to order by the President at 2:00 p. m. 

The Election of Officers for the ensuing year being fixed for 
this time, the same was proceeded with, and the following 
elected : 

President: Dr. D. S. Fairchild, Clinton, Iowa. 

First Vice-President : Dr. W. L. Estes, South Betheheni, Pa. 

Second Vice-President: Dr. W. J. Mayo, Rochester, Minn. 

Secretary-Treasurer: Dr. T. B. Lacey, Council Bluffs, Iowa. 

Editor: Dr. T. B. Lacey. Council Bluffs, Iowa. 

EXECUTI^'E BOARD. 

Dr. \V. W. Grant. Denver. Colo., term expires 1903. 

Dr. C. K. Cole, Helena, Mont., term expires 1902. 

Dr. M. Cavana, Sylvan Beach, N. Y., term expires 1901. 

On motion, carried. Chicago, 111., was the place selected for 
the holding of our next session. 

On motion, carried the date of our next session was left 
to bp determined by the Executive Board. 

The special committee on the President's Address made the 
following report: 

"The committee on the President's Address recommend that 
the Secretary arrange for an early publication of the Address 
in the Journal of the American Medical Association and 
that he procure 300 reprints of said Address to be distributed 
to the General Managers and Chief Surgeons of this country, 
and to make such other distribution of the remainder as he 
mav think best. 

C. K. Cole, 
J. E. Owens, 
W. L. Estes, 

Commit tv(\'* 

On motion, carried, the report and roeoinmenda lions were 
adopted. 

scientific session. 

Dr. William H. German presenttMl a ])a]M»r on "Surgioul 
Shock." Discussion by Dr. Jennings: closed by Dr. Gernmn. 
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A paper entitled "Keloid Growths Following Traumatism/' 
with photographs, was read by title. 

Dr. Jas. H. Dunn presented a paper on "The Diagnosis and 
Treatment of Injuries of the Head," with diagrams and in- 
struments. Discussion by Drs. Cole, Grant, Estes, Eskridge, 
Cavana and Lord; closed by Dr. Dunn. 

Dr. William C. Bane presented a paper on "Chip of Iron in 
Eye. — Examination with Fluoroscope, Negative, and with 
Sideroscope, Positive. — Eye Enuclt^ated. — Sympathetic Ophthal- 
mitis Sixteen Days Later. — Recovery. — Exhibition of Sider- 
oscope." No discussion. 

Dr. M. Cavana read a paper entitled "Railway Injuries Re- 
sulting from Personal Negligence." No discussion. 

Judge J. T. Durham presented a paper on the subject of 
"The Railway Surgeon a Valuable Aid in the Settlement of 
Claims for Damages." Discussion by Drs. Cavana, Cole, Sneve, 
Lord and Evans; -closed by Judge Durham. 

EXECUTIVE session. 

Ihe President appointed Drs. Owens, Grant and C. K. Cole 
as the Committee on Transportation. 

Dr. John E. Owens was appointed as the Committee on 
Arrangements for our next session. 

On motion, carried. Dr. A. D. Beban and Judge J. T. Dur- 
ham, were elected to Honorary Fellowship. 

On motion, carried, it was determined that our next session 
should be of two (2) days' duration. 

The President appointed Dr. C. A. Wheaton a committee of 
one to confer with the chief surgeons of the country, and with 
other able and scientific Railroad Surgeons, with a view of 
inducing them to become Fellows of this Academy. 

The President appointed Dr. John E. Owens as a committee 
of one to bring to the notice of those who formulate the Eastern 
and Western Passenger Agreements, the Academy, its objects, 
the character of its work, and to furnish such other information 
as will place us on a footing that will obtain transportation for 
our Fellows from all Railway Companies in which we are in- 
terested. 

On motion, carried, the Academy adjourned sine die. 

T. B. Lacey, Secretary. 



OFFICIAL ROLL OF FELLOWS OF THE 

AMERICAN ACADEMY qf RAILWAY SURGEONS 

1900 . 1901 



Dr. David C. Alney ; New Mllford, Pa. Asst.-Surgeon Delaware, 

Lackawanna & Western R'y. 
Dr. F. K. Ainsworth ; Los Angeles, Cal. Surgeon Southern Pacific 

Ry. 

Dr. E. Wyllys Andrews ; Chicago, lil. Surgeon Wabash R'y. 

Dr. W. W. Appley : Cochecton, X. T. Surgeon New York, Lake Erie 

& Western R*y. 
Dr. H. A. Argue; Corning, N. T. Surgeon Erie R'y. 
Dr. J. F. Baker; St. Paul, Minn. Surgeon Wisconsin Central R'y. 
Dr. S. C. Baldwin ; Salt Lake City, Utah. Chief Surgeon Salt Lake 

& Ogden R'y. 
Dr. Wm. C. Bane ; Denver, Colo. Oculist and Aurist Chicago, Rock 

Island & Pacific R'y. 
Dr. Amos W. Barber : Cheyenne, Wyo. Surgeon Union Pacific, 

Denver & Gulf R'y. 
Dr. G. E. Benninghoff ; Bradford, Pa. Surgeon Western New York 

& Pennsylvania R'y. 
Dr; W. T. Bishop ; Ilarrisburg, Pa. Medical Examiner Pennsyl- 
vania R'y. 
Dr. W. R. Blakeslee : Forest City, Pa. Surgeon New York, Lake 

Elrie & Western R'y. 
Dr. Eduard Boeckmann ; St. Paul, Minn. Consulting Surgeon Great 

Northern and Chicago & Great Western R'ys. 
Dr. Chas. E. Booth ; Escanaba, Mich. Division Surgeon Chicago & 

North-Western R'y. 
Dr. A. P. Brumbaugh ; Huntingdon, Pa. Surgeon Pennsylvania R'y. 
Dr. James Burry : Chicago, 111. Chief Surgeon Chicago, Lake Shore 

& Eastern. 
Dr. F. A. Butler ; Harvard, Neb. Surgeon Fremont, Elkhorn & 

Missouri Valley R'y. 
Dr. F. II. Caldwell ; Waycross, Ga. Chief Surgeon Savannah, Flor- 
ida & Western R'y. 
Dr. E. C. Carr ; Coshocton, Ohio. Surgeon Pittsburg, Cincinnati, 

Chicago & St. Louis R'y. 
Dr. James Carter ; Carbon, Wyo. Surgeon Union Pacific R'y. 
Dr. M. Cavana ; Sylvan Beach, N. Y. Surgeon New York, Ontario 

& Western R'y. 
Dr. Geo. Chaffee ; Brooklyn, N. Y. Surgeon Long Island R'y. 
Dr. Henry Chappio ; Billings, Mont. Surgeon Union Pacific R'y. 
Dr. Henry Coe ; Portland, Ore. Surgeon East Side R'y. 
Dr. C. K. Cole ; Helena. Mont. Chief Surgeon Montana Central R'y. 
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Dr. W. r. CoW: CoIumbuK. (»hlo. Chief Surgeon Hocking Valley 

and Toledo A Ohio Central U*y. 
Dr. (J. I». Conn ; (\mcord. N. II. Chief Surgeon Concord & Maine R'y. 
Dr. D. II. Coover : Denver, I'olo. Surgeon Union Pacific R'y. 
Dr. U. II. Cowan: Uadford, Va. Asst.-Chlef Surgeon Norfolk & 

Western U'y. 
Dr. W. T. Dalby : Salt Lake City, Utah. Asst.-Surgeon Union Pa- 
cific U'y. 
Dr. W. (). Daniels: Atlanta. Oa. Surgeon Georgia Penitentiary. 
Dr. J. (3. DavU: Chicago, 111. Chief Surgeon Louisville, New Al- 
bany & Chlcagi> R'y. 
, Dr. D. W. Day ; Kau Claire. Wis. Surgeon Wisconsin Central, and 

Chicago. St. Paul. Minneapolis A Omaha R'ys. 
Dr. LeHoy Dibble : Kansas City. Mo. Surgeon Chicago. Rock Island 

& Padtic R'y. 
Dr. J. N. Dixon : Springfield. 111. Chief Surgeon Chicago. Peoria 

A St. Umis R'y. 
Dr. N. F. IK>nald8on ; North Platte. Neb. Asst.-Surgeon Union 

Pacific R\v. 
Dr. Kdward IKniley : Buffalo. N. Y. Surgeon New York. Lake Erie 

jk Western R*y. c 

Dr. Jas, 11. Dunn : Minneapolis. Minn. Surgeon Great Northern R'j. 
Dr. J. H. Kaglesi^n : Seattle. Wash. Division Surgeon Great Nortli- 

ern R'y. 
Dr. A. R KlllnwotHl ; AttU*a. N. Y. Surgeon Erie R'y. 
Dr. J. T. Ksk ridge: Denver. Colo. Neurologist Union Paciftc 

Colorado Jb Southern, and l^enver & Rio Grande R'js. 
Dr. W. U brutes: South Bethlehem. Vwl. Chief Snrgeon Lelu«db 

Valley R'y. 
Dr. i\ IV Kvans: Columbus. Neb. Surgeon Burlington 4 Stissoori 

River and Union l*aclfic R'ys. 
Dr. A. K. Kvans : iVlumbus. Ohio. Surgeon Baltimore & OUo R>. 
Dr. D. S. Falrchild: Clinton. Iowa. I>i vision Surgeon C1ilcap> ^ 

North- West em R'y. 
Dr. W. J. Fairfield: Anderson. Ind. i^hief Surgeon C^^a^^ ^ 

South-Kastera Ry. 
Dr. J. 11. F\>rd : Indianapolis. Ind. Chief Surgeon Big Poor R~y. 
Dr. L. C. Ford : IJma. Mont. Asst.-Surgeoo Union l*aci£« R~y, 
Dr. S, M. b>e* : IHi B^»iSw 1**. Surgeon Buffalo. Ro^ke«ter 4 I^r:^- 

buric R y. 
Dr, l^has. R Fry: Mat toon. 11 :. Surgeon Big Four R'y. 
Dr, Jv^htt FultvVDi : Sr. l**uL Minn. Surgeon Northern Pact^ KTy 
Dr W, J, i;a*braith : Honolulu. S. L Late iTiief Surgeva XTooja 

l^vidc R'y. 
Dr. M ii*rduer : Saa >>acv*i#k.*vv Cal. i^Tiwf Surgeos S«Hr:^»«rT 

l^. \Vw. U. i;^rtxtAti : Mv^ripta l^irk. UI. Surge*^a t.'^..-a*»*w Kk:^ 

IsTara * l^viiv* K y. 
Dr IVfcviil i;;:<l~ifr : RvvkwvvHL I^l S^irre^Mi Bjt:"rim.>c»» 4 ^ri^tif Xy 
l^. R. P. R. i>or\i*.'=: : »ir»faLt Fai:^ M.>a:. Sszrg»»?e •;ri?«r FiZs^ ^ 

IV J l> v^r**::! Kir-si> •'iTj. M\ •':cr."?n-Ji^ S.-r:rs--*»a SLi::sc;» 
0!y. r'r S«.- -: jl M-?ai*iij< Ky 
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Dr. J. C. Hammond: Hanna, Wyo. Surgeon Lnion Pacific R'y. 

Dr. Henry Hatch ; Quincy, 111. Surgeon i'hlcago, Burlington & 
Qulncy R'y. 

Dr. R. L. Harris : Orlando, F'la. Surgeon Plant System K'ys. 

Dr. 6. W. Harrison ; Ashland. Wis. Surgeon Chicago & North- 
western R'y. 

Dr. D. W. Hayes: Brownville Junction. Me. Division Surgeon 
Canadian Pacific R'y. 

Dr. F. J. Hodges ; Ashland, Wis. Surgeon Wisconsin Central R'y. 

Dr. G. W. Hogeboom : Topeka, Kan. Late Chief Surgeon Atcheson, 
Topeka & Santa Fe R'y. 

Dr. Jas. G. Hunt ; Utica, N. Y. Division Surgeon N. Y., Ontario & 
Western R*y. 

Dr. H. B. Jennings; Council Bluffs, Iowa. Surgeon Chicago, Rock 
Island & Pacific R'y. 

Dr. A. F. Jonas; Omaha, Neb. Chief Surgeon Union Pacific R'y. 

Dr. Evan O'N. Kane ; Kane, Pa. Surgeon IMttsburg & Western and 
Philadelphia & Erie R'ys. 

Dr. Webb J. Kelly ; Gallon, Ohio. Surgeon Big Four R'y. 

Dr. Samuel Kennedy ; Shelbyville, Ind. Surgeon Big Four R'y. 

Dr. T. C. Kennedy ; Shelby ville, Ind. Surgeon Big Four R'y. 

Dr. C. B. Kibler; Corry. Pa. Surgeon i'eunsylvania R'y. 

Dr. J. P. Klrkpatrick : London, Ohio. Surgeon IMttsburg, Cincin- 
nati, Chicago & St. Louis R'y. 

Dr. T. B. Lacey ; Council Bluffs, Iowa. Surgeon < Chicago & North- 
western, Illinois Central, and Omaha & St. Louis R'ys. 

Dr. N. Y. Leet ; Scranton, l*a. Chief Surgeon Delaware, Lacka- 
wanna it Western R'y. 

Dr. Sherman Leech: Columbus. Ohio. Surgeon Baltimore & Ohio 

By. 

Dr. L. £. Lemen ; Denver, Colo. Division Surgeon Union Pacific R'y. 

Dr. £. W. Lee; St. Louis. Mo. Late Surgeon Buriigton & Missouri 
River R*y. 

Dr. C. B. Lyman; Denver. Colo. Assistant Division Surgeon Union 
Pacific R'y. 

Dr. S. L. McCurdy : IMttsburg, l*a. Surgeon Pennsylvania Cen- 
tral R'y. 

Dr. J. B. McGaughey : Winona, Minn. Surgeon Chicago, Burlington 
& Northern. 

Dr. John McLain : IHillman. 111. Chief Surgeon Pullman Palace 
Car Co. 

Dr. F. U. McNaogfat : Denver. Colo. Assistant ^;hief Surgeon Colo- 
rado & Southern R'y. 

Dr. Wm. Mackie: Milwaukee. Wis. Surgwm ^'hicago. Milwaukee 
it St. Paul R'y. 

Dr. K. A. J. Mackenzie: Portland. Or**. Chief Surgefm Oregon R'y. 
A XaTlgation Co. 

Dr. H. J. Maynard : Cheyenne. Wj-o. Division Surgeon Union 
Pacifle, Denver & Gulf R'y. 

Dr. W. J. Mayo: Rochester. Minn. Surg»-on ChiragM 6t, North- 
Westem R'y. 

Dr. Cliaa. H. Merz: Sandusky. Ohio. Surg^m Lak*- Krie 6c West- 
em B'y. 

Up ^. D. MWdieton: Davenpr>rt, Iowa. Chiff Surge^jn Chirago. 
Bock laland A Pacific Ry. 
16 
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Dr. W. B. Morrow ; Walton, N. Y. DiviRion Surgeon New York, 
Ontario A Western K*y. 

Dr. M. V. S. Newcuni«'r; Tiptun, Ind. Surgeon Lake Erie & West- 
ern U'y. 

Dr. U. Ortega ; i^\ I*. Diaz, Mexico. Chief Surgeon Mexican Inter- 
national U'y. 

Dr. John E. Owens ; I'hicago, III. i'hief Surgeon Chicago & North- 
western and Illinois I'entrai U'ys. 

Dr. J. W. Perkins ; Kansas City, Mo. Surgeon Union Taciflc R'y. 

Dr. C. B. I*owell ; Albia, Iowa. Surgeon Chicago, Burlington & 
Quincy Uy. 

Dr. J. F. Pritchard ; Manitowoc, Wis. Disl rict Surgeon Chicago 
& North-Westeru U'y. 

Dr. J. A. Quinn ; St. Paul, Minn. Chief Surgeon Great Northern U'y. 

Dr. U. Harvey Ueed, Uock Springs, Wyo. Surgeon Union I'acitic R'y. 

Dr. T. J. Uedeilngs ; Marinette, Wis. Surgeon Chicago & North- 
western U'y. 

Dr. J. F. Ueger; Littleton, W. Va. Surgeon Baltimore & Ohio R'y. 

Dr. H. Ueineking ; Shet>oygan, Wis. Surgeon Chicago & North- 
western U'y. 

Dr. A. Uhu ; Marion, Ohio. Surgeon Big Four U'y. 

Dr. Geo. Uoss ; Uichmond, Va. Surgeon Chesapeake & Ohio U'y. 

Dr. W. UumI ; Cedar Uapids, Iowa. Surgeon Chicago & North- 
western U'y. 

Dr. Benton Saunders ; Fort Worth, Texas. Surgeon Gulf, Colorado 
& Santa Fe U'y. 

Dr. F. J. Schug ; Tacoma, Wash. Surgeon Union I'aciflc R'y. 

Dr. A. C. Sherwood ; Union City, l*a. Surgeon Pennsylvania R'y. 

Dr. S. S. Shield ; Carbondale, Pa. Surgeon New Y«rk, Lake Erie & 
Western U'y. 

Dr. W. L. Smith ; Streator, 111. Surgeon Chicago, Uock Island & 
I'acitic, and Atchison, Topeka & Santa Fe U'ys. 

Dr. Ilaldor Sneve ; St. I'aul, Minn Chief Surgeon Chicago & Great 
Western U'y. 

Dr. Allen Staples : Dubuque, Iowa. Division Surgeon Illinois Cen- 
tral U'y. 

Dr. F. A. Stilling ; Concord, N. 11. Chief Surgeon C. & W. Ry. Co. 

Dr. O. C. Strickler ; New Ulm, Minn. Surgeon Chicago & North- 
western and Minneapolis & St. Louis U'ys. 

Dr. A. J. Stone ; St. I'aul, Minn. Surgeon Chicago, Milwaukee & 
St. Paul U'y. 

Dr. H. B. Tanner ; Kaukauna, Wis. Surgeon Chicago & North- 
western U'y. 

Dr. 11. W. Thayer ; Corry, l*a. Surgeon Western New I'ork & 
I'ennsylvauia U'y. 

Dr. A. G. Thompson, l»hlladelphia, I>a. Assistant Oculist Pennsyl- 
vania U'y. 

Dr. Wm. Thompson ; Philadelphia, Pa. Oculist Pennsylvania U'y. 

Dr. E. II. Trickle; Cutler, Ohio. Surgeon Toledo & Ohio Central 

R'y. 

Dr. B. II. Van Kirk ; West Newton, Pa. Surgeon Baltimore & 

Ohio U'y. 
Dr. O. J. Veline ; Kerkhoven, Minn. Surgeon Great Northern U'y. 
Dr. G. A. Wall : Topeka, Kan. Oculist Atchison, Topeka & Santa 

Fe U'y. 
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Dr. W. A. Ward : Conneaut, Ohio. Surgeon New York, Chicago &. 

St. Couls. 
Dr. Geo. M. Waters; Columbus, Ohio. Surgeon Big Four R'y. 
Dr. C. A. Wheaton ; St. Paul, Minn. Surgeon "Soo" R'y., ankc^k. 

Consulting Surgeon Great Northern R'y. 
Dr. F. W. Winger: Hradford, Pa. Division Surgeon Krle R'y. 
Dr. II. M. Workman ; Tracy, Minn. District Surgeon Chicago ^K 

North-Western R'y. 
Dr. S. G. Worley; St. Augustine, Fla. Chief Surgeon Jacksonville ^^ 

St. Augustine & Indian River R'y. 
Dr. A. L. Wright ; Carroll, Iowa. District Surgeon Chicago 

North-Western R'y. 
Dr. F. W. Whltcomb ; Warren, Pa. Surgeon Dunkirk, Alleghe^ 

Valley & Pittsburg. 

HONORARY FELLOWS. 

Hon. Tracy C. Recker ; Buffalo. N. Y. 1896. 
Robt. Mather, Esq. ; Chicago, 111. 1896. 
Dr. James E. Pllcher ; U. S. A. 1896. 
C. O. Hunter, Esq. ; Columbus, Ohio. 1897. 
Dr. W. II. Elliott; Savannah, Ga. 1898. 
Dr. W. II. Meyers; Meyersdale, Pa. 1898. 
Dr. F. H. Peck ; Utlca, N. Y. 1898. 
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